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61. INTRODUCTION
1.1 Study background
Corporate social responsibility (hereafter CSR) has become a concept drawing
significant attention from multi-stakeholders (e.g., non-government organizations,
governments, academic society, practitioners, corporations and individual consumers)
in recent decades. Although the concept has been under development for decades,
there is no single universal accepted definition of CSR (Dahlsrud, 2008). The
ongoing globalization has imposed intensified and diverse stakeholder pressure on
companies regardless of industries and geographic locations, requiring companies to
take the triple bottom line approach towards sustainability. Having realized the rising
importance of sustainability, an increasing number of companies have taken
initiatives to integrate sustainability into their corporate strategies and practical
management and to enhance stakeholder dialogue through transparent corporate
disclosures.
The  forest  sector  plays  a  critical  role  in  global  sustainability  development  (Li  and
Toppinen, 2011). Four main drivers influence the current state and future
development of the forest sector: climate change and energy utilization; globalization
and conflicting stakeholder demands; communication; raising awareness of
customers towards sustainability and environmental issues (Vihervaara and
Kamppinen, 2009). Despite its heavy dependence on natural resources as direct
production input (e.g., land, water and timber) (Li and Toppinen, 2011), the forest
sector uses renewable resources and has potential for sustainability practice,
distinguishing it from other extractive industries (e.g., mining and petroleum sector)
(Li, 2009). However, its dependence and impacts on natural resources have placed
the forest sector under intense public scrutiny (Panwar and Hansen, 2008). Due to the
continuing globalization, the forest sector must balance diverse and conflicting
stakeholder demands (Li and Toppinen, 2011). Like other companies in the
7environmentally sensitive industries, forest companies are often targets of public
criticism due to the fast growing public awareness of and demand for corporate
transparency and visibility (Toppinen and Korhonen-Kurki, 2013; Vidal and Kozak,
2008b). Sustainability endeavors are prerequisites for forest companies to comply
with regulations and maintain legitimacy (Vidal and Kozak, 2008b). In recent years,
scholars also have devoted their efforts to address sustainability reporting with
consideration of sector features in the forest sector (e.g., Li et al., 2011; Toppinen et
al., 2012; Vidal and Kozak, 2008b).
Sustainability reporting is a commonly adopted communication method for
companies to meet demands of stakeholder groups. Last decades have witnessed
shifts in the development and focus of sustainability reporting (Deegan et al., 2002).
Financial reporting containing social issues firstly appeared in Western countries in
the 1970s. Sequentially in the 1980s, environmental disclosure became prioritized in
corporate reporting due to rising public concerns over environmental issues.
Voluntary standard-settings of corporate reporting started to take place in the late
1990s. After that, corporate reporting has become an important communication
channel for integrated reporting of social and environmental performances abreast
with financial report, mainly driven by some international reporting initiatives (Hahn
and Kühnen, 2013).
Rising attention has been paid to sustainability disclosures in corporate strategic
communication, however, the quality and comparability of the current reporting
practices still remain problematic compared to a more straightforward increase in
quantity (Mikkilä and Toppinen 2008; Li et al., 2011). All these have triggered a
rising need of globally respected and auditable reporting guidelines to improve the
comparability and auditability as well  as to verify the quality of corporate reporting
in different regions and industries (Toppinen et al., 2012). International organizations
have developed auditable reporting guidelines to promote and standardize voluntary
8reporting (non-financial disclosure), including the United Nations Global Compact
(UNGC), ISO 14000, SA 8000, AA 1000 and the Global Reporting Initiative (GRI).
Nowadays, the GRI guidelines are respected to be the most comprehensive one and it
has been adopted in sustainability reporting by many globally operating corporations
(CorporateRegister, 2013).
Recent studies have devoted on non-financial reporting under the GRI guidelines in
several environmentally sensitive industries, such as in the forest sector (e.g., Li et al.,
2011; Toppinen et al., 2012), the petrochemical sector (e.g., Samuel et al., 2013), the
mining sector (e.g., Kraut et al., 2012) and the oil and gas sector (e.g., Alazzani and
Wan-Hussin, 2013). In the forest sector, several previous studies have addressed
sustainability reporting based on the GRI (e.g., Li et al., 2011; Toppinen et al., 2012;
Toppinen and Korhonen-Kurki, 2013), but environmental reporting especially
regarding biodiversity and ecosystem services (hereafter BES) has received minor
interest. Despite business impacts and risks associated with BES highlighted in the
Millennium Ecosystem Assessment (2005) (hereafter MA), and biodiversity
strategies proposed by the European Commission (2011b), the scrutiny of relevant
academic studies implies that only few prior studies have addressed BES reporting
due to a lack of comprehensive BES disclosures. Thus, the motivation of this study is
to fill part of the research gap and to contribute the knowledge of BES reporting in
the forest sector.
1.2 Aim and research questions
The study aims to investigate the current implementation of environmental reporting
and to explore how BES is materialized under the GRI guidelines (the G3.1 version)
by global forest companies. Furthermore, the potential of developing the forest sector
specific measures (e.g., the forest sector supplements) based on the G3.1 guidelines
is evaluated. In this study, the concept of forest companies refers to these operating
9mainly in the forest-related business (e.g., pulp and paper processing, wood product
manufacturing). The selection of forest companies in the sample is based on two
criteria: 1) the company is listed on the Pulp and Paper International (PPI) top 100; 2)
the  company  is  listed  on  the  sustainability  assessment  of  the  Dow  Jones
Sustainability Indices (DJSI)1. The study material consists of most recent and
publicly available sustainability-related reports of the sample companies. Content
analysis was employed to provide a comprehensive and profound description of
environmental disclosures of the sample companies.
The research questions of the study are as follows:
(1) How the G3.1 environmental performance indicators are implemented in
sustainability-related reports of the sample forest companies?
(2) How BES issues are addressed in sustainability-related reports by the sample
forest companies?
(3) Is there potential in the G3.1 framework for tentative suggestions regarding
BES for the forest sector supplement?
1.3 Implementation of the study
In order to answer the research questions, this study is carried out through the
following six sections:
Section 1 introduces background information concerning the study motivations,
research questions and implementation of the study. Section 2 exposes a general
picture of theoretical background, consisting of related theories (CSR and
stakeholder theory) and literature review (sustainability reporting in the forest sector,
cross-sector environmental reporting and BES reporting). Section 3 elaborates data
1 The Dow Jones Sustainability Indices (DJSI) is a family of indexes adopted to evaluate the sustainability
performance of the largest companies listed on the Dow Jones Global Stock Market.
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collection criteria and analysis methods. The sample forest companies were selected
based on two criteria: the PPI top 100 and the sustainability assessment of DJSI. As a
methodology, content analysis was employed to conduct an in-depth analysis of
environmental disclosures of the sample forest companies. In this section, it also
presents methodology description, coding frameworks and methods to maintain
validity  and  reliability  of  the  content  analysis.  Section  4  presents  results  of  the
content analysis: the materiality and priorities in environmental disclosures and inter-
linking issues between/among sustainability dimensions addressed by the sample
forest companies. Besides, tentative suggestions were proposed as the forest sector
supplement from BES perspective. Section 5 discusses limitations, proposes
suggestions for future studies on BES reporting and concludes main findings of the
study. In addition, conclusions of the study were drawn in this section.
2. THERECTICAL BACKGROUND
2.1 Corporate social responsibility and stakeholder theory
Corporate social responsibility
The concept of corporate social responsibility (CSR) was originally introduced to
address social concerns in the 1950s, and it varies through the history of
development (Vidal and Kozak, 2008b). In the 1950s, respected as the ‘Father of
Corporate Social Responsibility’ (Carrol, 1999), Bowen referred CSR as obligations
of businessmen: “It (CSR) refers to the obligations of businessmen to pursue those
policies, to make those decisions, or to follow those lines of action which are
desirable in terms of the objectives and values of our society” (Bowen, 1953, p.6). In
the 1960s, Davis set forth his definition in the managerial context: “Businessmen’s
decisions and actions taken for reasons at least partially beyond the firm’s direct
economic or technical interest” (Davis, 1960, p.70). In the 1970s, several scholars
noticed the importance of multiple interests and social responsibility beyond
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economic benefits, which was driven by negative outcomes of business behaviors at
that time (Carrol, 1999). Johnson (1971) articulated the emphasis on balancing
multiple interests of firm and hinted on stakeholder theory: “A socially responsible
firm is one whose managerial stuff balances a multiplicity of interests. Instead of
striving only for larger profits for its stockholders, a responsible enterprise also takes
into account employees, suppliers, dealers, local communities, and the nation.”
Johnson’s view was further developed by Freeman (1984) into stakeholder theory:
stakeholders are groups or individuals who can affect or can be affected by
organizations’ objects or achievements; corporations should redistribute benefits and
decision-making power to stakeholders, instead of traditionally focusing on
shareholders’ benefits. In recent decades, the focus of CSR concept has transferred
from theoretical perspective towards practical implementations: Elkington (1998)
introduced a famous concept of the triple bottom line (economic, environment and
social  dimensions),  and  McWillians  et  al.  (2005)  integrated  CSR  concept  into
marketing strategies.
Due to a long history of development and context-specific characteristics, there is no
single universal definition of CSR so far (Dahlsrud, 2008). Several definitions have
been proposed by scholars to conceptualize the meaning of CSR. One often cited
definition is described by Carroll (1979): “The social responsibility of business
encompasses the economic, legal, ethical and discretionary expectations that society
has of organization at a given point of time.” Hopkins (2004) defined CSR from
stakeholder perspective: “CSR is concerned with treating the stakeholders of the firm
ethically or in a responsible manner. The wider aim of social responsibility is to
create higher and higher standards of living, while preserving the profitability of the
corporation, for people both within and outside the corporation.” The World
Business Council for Sustainable Development (WBCSD, 2006) integrated
sustainability into its definition: “CSR is the continuing commitment by business to
contribute to economic development while improving the quality of life of the
12
workforce and their families as well as of the community and society at large.” For
the research purpose, the European Commission (2011a)’s definition of CSR is
adopted in this study: “a concept whereby companies integrate social and
environmental concerns in their business operations and in their interaction with
their stakeholders on a voluntary basis.”
Stakeholder theory
Stakeholder theory was first introduced by Freeman (1984) in the landmark book
“Strategic Management: A Stakeholder Approach”, in which Freeman (1984) defined
stakeholder as “any group or individual, who can affect or is affected by the
achievements of the firm’s objectives” (Freedman, 1984, p.25) and indicated that
firms need optimal strategies to handle multiple stakeholder issues rather than
traditionally focus on shareholders’ benefits. The identification of key stakeholder
groups and prioritization of their expectations are essential in stakeholder
management (Wang and Juslin, 2012).
Stakeholder theory has significant strengths by recognizing rights and legitimacy
interests of non-shareholder stakeholders, especially regarding environmental impact
of business operations (Li, 2012). Moreover, it clarifies a vagueness of CSR concept
and elaborates for whom corporations are responsible in CSR initiatives, which links
stakeholder theory with CSR activities (Wang and Juslin, 2012). Stakeholder theory
indicates that objectives of corporations are to meet economic and non-economic
demand of various stakeholders (e.g., social and environmental performance) (Pirsch
et al., 2007). Thus, communicating with stakeholders on CSR activities and
performances of corporations is one effective CSR communication strategy. Morsing
and Schultz (2006) unfolded three types of CSR communication strategies to
maintain more dialogue-based stakeholder relationship: stakeholder information
strategy, stakeholder response strategy and stakeholder involvement strategy. In the
13
line with stakeholder information theory, publicizing disclosures pertaining to non-
financial performance and activities is regarded as a one-way communication
between corporations and stakeholders, of which CSR reporting (or CSR disclosure)
is a commonly adopted tool. The associating between CSR and sustainability
development has become so common that CSR reporting is often referred as
sustainability reporting (Panwar and Hansen, 2008).
2.2 Sustainability reporting
Motivations for sustainability reporting
The voluntary basis of sustainability reporting has triggered scholars to explore
motivational aspect of it (Van der Laan, 2009). Driving forces of sustainability
reporting could be interpreted from legitimacy perspective and stakeholder
perspective (Morhardt et al., 2002). From legitimacy perspective, regulations and
market initiatives stimulate a trend of mandatory non-financial disclosure to comply
with national regulations, industry environmental codes and listed requirements of
stock exchanges (KPMG, 2013a). This standpoint is further elaborated by Frias-
Aceituno  et  al.  (2013)  who  argued  that  companies  located  in  high  indices  of  law
systems or countries tend to disclose non-financial information in integrated
reporting.
The European Commission launched a proposal for large corporations in all sectors
to contain non-financial disclosures of business operations as a part of annual
reporting cycles, in which the GRI framework was referred as one accepted reporting
framework (European Commission, 2011a). In environmental perspective, the
European Union has shifted the focus from setting recommendations towards
requiring mandatory disclosures on greenhouse gas (GHG) emission for energy
producers (Ihlen et al., 2011, p.235). Several European countries have obligated
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companies to disclose non-financial performance especially associated with
environmental performance, by issuing national regulations and market initiatives,
for instance, Sweden, Finland, Denmark, Spain, Netherlands and United Kingdom
(see Appendix 1 National Initiatives for Sustainability Reporting in Europe).
In North America, the Climate Registry and the Western Climate Initiative (WCI)
were founded to encourage GHG emission reporting and develop GHG reduction
strategies. The Canadian government has promoted the GRI guidelines to encourage
voluntary compliance with international reporting guidelines, and Environmental
Reporting Guidance issued by the Canadian Securities Administrators requires public
companies to release non-financial disclosures (GRI, 2014). In United States,
Presidential Executive Order (13514) obligates all federal agencies to report their
sustainability performances; besides, the Environmental Protection Agency has
issued a mandatory GHG reporting rule for large sources and suppliers (GRI, 2014).
In Brazil, the Bill no.3613 obligates state-owned companies and private companies to
publish CSR report; Resolutions (no.254, 2012) and Solid Waste National Policy
stipulates companies in many industries to publicize discloses associated with GHG
emission, waste disposal and environmental performance. Besides, companies listed
on the Sao Paulo Stock Exchange have been encouraged to publish CSR reporting
since 2012. In Chile, the Guide for Preparing Sustainability Report was issued by
AccionRSE in 2003 to promote CSR reporting by elaborating the importance of CSR
disclosure and recommending reporting guidelines to report (e.g., the GRI
framework). (GRI, 2014).
The Japanese government has issued a set of regulations focusing on environmental
reporting. The Ministry of the Environment issued national laws to obligate
‘specified entities’ to publish annual environmental reports (Ministry of the
Environment, 2005) and publicized the National Environmental Reporting
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Guidelines focusing on biodiversity issues with calculation methods of
environmental indicators (GRI, 2014). In China, national regulations and market
initiatives have been issued as encouragements for sustainability disclosures rather
than obligations. The State Environmental Protection Administration has issued the
Environmental Information Disclosure Act to encourage environmental disclosures;
CASS-CSR Reporting Guidelines has provided guidance for publishing domestic
CSR reports since 2012 (GRI, 2014). Several stock exchanges encourage listed
companies  to  disclose  sustainability  information,  such  as  the  Shanghai  Stock
Exchange, the Shenzhen Stock Exchange and the Stock Exchange of Hong Kong
limited.
In South Africa, several national regulations (e.g., National Environmental
Management Act and Air Quality Act) encourage the assessment of environmental
impacts. Since 2012, the JohannBESurg Stock Exchange has obligated listed
companies to publish integrated reports covering economic, environmental and social
performance (GRI, 2014).
Another motivation for voluntary sustainability reporting is to communicate useful
and transparent information with stakeholders and to improve stakeholder
relationships and company reputation (Morhardt et al., 2002). The GRI has suggested
that: “A primary goal of reporting is to contribute to an ongoing stakeholder
dialogue. Reports alone provide little value if they fail to inform stakeholders or
support a dialogue that influences the decisions and behavior of both the reporting
organization and its stakeholders” (GRI, 2002, p.17). The recognition and
identification of stakeholders’ expectations are the cornerstones for sustainability
communication (Ihlen et al., 2011, p.238). Companies should endeavor to balance
multiple stakeholder pressure and identify their key stakeholder groups to whom
sustainability disclosure is beneficial in their decision making (Kolk, 2010).
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Determinants for sustainability reporting
A number of studies have addressed sustainability reporting from internal
determinants (e.g., corporate size, financial performance, social and environmental
performance and ownership structure) and external determinants (e.g., corporate
visibility, sector affiliation, country of region and legal requirements), but only few
variables have received consistent results and clear conclusions for determining
sustainability  reporting,  such  as  corporate  size,  corporate  visibility  and  sector
affiliation (Hahn and Kühnen, 2013). Corporate size has positive attribution to the
extent of sustainability reporting, because large companies, opposite to small ones,
are under greater public visibility and media pressure, and they could cause larger
impacts (Hahn and Kühnen, 2013). Due to the link between corporate size and
corporate visibility, companies under greater public visibility and media exposure
tend to disclose sustainability performance in order to mitigate reputational risks
(Hahn and Kühnen, 2013). This standpoint is supported by Haddock-Fraser and
Fraser (2008) who elaborate that companies located closer to market (e.g., the
business-to-customers market) are more likely to adopt sustainability reporting
activities compared with these mainly operating in business-to-business market.
From sector affiliation perspective, companies in the environmentally sensitive
sectors are in greater likelihood to engage in sustainability reporting (Kolk, 2010).
The current state of sustainability reporting
Triggered by legitimacy stimulations and stakeholder expectations, corporations
publicize sustainability disclosures to assess corporate practices, deliver corporate
accountability and report their efforts and progress in sustainability dimensions
(Lozano, 2013). Sustainability reporting is not a brand new phenomenon, and the
focus of it has shifted through its development: from social concerns in the 1970s to
environmental performance in the 1980s, and towards a trend of integrated
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disclosures consisting of three sustainability dimensions in the 1990s (Hahn and
Kühnen, 2013). Sustainability reporting used to be niche, but it has become a
mainstream business activity, which is implied by a significant increase in the report
quantity from 1992 to 2012 (Figure 1). As a pioneer in sustainability reporting with
an initial focus on environmental, health and safety issues two decades ago, Europe
represents the leader in terms of report quantity nowadays, followed by North
America and Asia (CorporateRegister, 2013). The rate of sustainability reporting has
increased regardless of sector in this decade, especially in the environmentally
sensitive industries (e.g., the forest sector, the mining sector, and the oil and gas
sector) (KMPG, 2013). The forest sector gradually plays a crucial role in
sustainability practices due to the natural resource basis and ongoing globalization of
the sector (Li and Toppinen, 2011; KPMG, 2013a).
Figure 1. Global sustainability reports output by year (1992-2012)
Source: CorporateRegister (2013)
Corporations implement sustainability reporting flexibly due to its voluntary nature
and address abundant labels of corporate reports under the umbrella concept of CSR
(e.g.,  sustainability  report,  CSR  report,  sustainability  development  report  and
environmental report). Current sustainability reports could be classified into two
categories based on the reporting content (Hahn and Kühnen, 2013): one-
dimensional reporting (e.g., environmental report and financial report) which used to
dominate corporate reporting two decades ago, and multi-dimensional reporting (e.g.,
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integrated report and sustainability report) which has gained major interest through
its development and gradually became a part of corporate reporting cycles.
Main reporting standards and the Global Reporting Initiative
Recent decades have witnessed a significant increase in sustainability reporting in
terms of disclosure quantity and quality (Deegan et al., 2002). However, due to the
terminology inconsistency addressed in corporate reports and the voluntary basis of
sustainability reporting, the overall comparability and auditability of corporate
disclosures remain problematic. In order to standardize and verify corporate
reporting, some international organizations publish auditable guidelines to promote
transparent corporate reporting, such as the UNGC, ISO 14000, SA 8000, AA 1000
and  the  GRI  (Table  1).  The  majority  of  these  reporting  guidelines  tend  to  comply
with the triple bottom line, but none of them addresses the time dimension beyond
comparing a report with that of a previous year (Lozano and Huisingh, 2011).
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Table 1. Major sustainability reporting guidelines
Guidelines Brief introduction Focus area Pro Con
UNGC Its Ten Principles cover
four main aspects: human
rights, labor, environment
and anti-corruption.
Social and
environment
Abbreviated and clear
explanations of Ten
Principles. It could be applied
in harmony with the GRI
guidelines.
It is difficult to
implement in the
practical reporting.
ISO 14000
series
(e.g., ISO
14031)
It helps organizations to
assess environmental
impact of their operations
and improve their
environmental
performance.
Environment  It provides systematic
guidelines regarding
environmental issues, and it is
regarded as a comprehensive
environmental reporting
guidelines.
It does not cover
economic and
social aspects. It
fails to consider
synergies among
the three
dimensions.
SA 8000 It is auditable social
certification standards with
the purpose to protect
human rights of workers in
decent workplace across
the world.
Social It explicitly addresses the
main nine elements regarding
human rights and lobar rights
at workplace.
It does not cover
economic and
social aspects. It
fails to consider
synergies among
the three
dimensions.
AA 1000 It helps to establish
stakeholder engagement
process and maintain
greater transparency and
effective response to
stakeholders.
Social and
ethical
It addresses stakeholder
management through the
reporting organization and
raises public awareness of the
organization’s effects. It could
be applied in harmony with
the GRI guidelines.
It is resource
intensive and
complex in
implementation.
GRI It is voluntary framework
with indicators for
sustainability reporting in
economic, environmental
and social perspectives.
Economic,
environment
and social
It is commonly used among
companies and recognized
worldwide. It contains sector
supplements and translation
versions in other commonly
used languages.
It contains a
number of
indicators, which
could be costly to
monitor and collect
information.
Source: Organization websites and Lozano and Huisingh (2011)
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The GRI guidelines have the broadest scope covering all the three sustainability
dimensions, providing guidance on what relevant information to include and how to
present these information (Cecil, 2010). It has become the most comprehensive and
frequently adopted reporting guidelines and gained credibility through stakeholder
feedback during a decade of development (Table 2). The GRI believes future
successful companies will integrate environmental and social concerns as well as
expectations of stakeholders into corporate strategy, and it promotes integrated
reporting  (GRI,  2014).  The  GRI  indicates  that  the  G4  version  would  be  the  final
guidance and obligates reporting organizations to prepare sustainability-related
reports in accordance with the G4 guidelines since December 2015 (GRI, 2014),
which implies that reporting corporations have less than two years to endeavor to
comply with it. Thus, it is essential to investigate new focuses and major changes in
the G4 version compared with the G3.1 version. Five key changes have been
detected worth noting, especially new focuses on materiality and supply chain issues
(Table 3).  To comply with such critical  principles of the G4, reporting corporations
should resort to proactive actions for materiality assessment and consider their
business impacts through the business supply chain (KPMG, 2013b).
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Table 2. The evolution of the GRI guidelines
Note: EC: economic indicators; EN: environmental indicators; SO: social indicators. LA: Labor practices and
decent work; HR: human rights; SO: society; PR: product responsibility.
Source: GRI (2014)
Guidelines EC
(number)
EN
(number)
SO
(number)
New complementary in the guidelines
GRI 2000 0 0 Workplace: 25
Human rights: 7
Suppliers: 3
Products and services: 2
First set of guidelines was unveiled.
G2
(2002)
13 35 LA: 17
HR: 14
SO: 7
PR: 11
Changes: the number of environmental, social
and economic indicators, the
conceptualization of the indicators and the
consideration of the integrative indicators.
G3
(2006)
9 30 LA: 14
HR: 9
SO: 8
PR: 9
Sector Supplements (now called Sector
Guidelines in the G4 version) were issued.
The GRI’s services for users expanded to
coaching, training and software certification.
G3.1
(2011)
9 30 LA: 14
HR: 11
SO: 8
PR: 9
Expanded guidelines on reporting gender,
community and human rights-related
performance.
G4
(2013)
9 32 LA: 16
HR: 12
SO: 11
PR: 9
New guidelines emphasize on materiality and
supply chain issues. All reports published
after December 2015 should be prepared in
accordance with the G4 guidelines.
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Table 3. Five key changes in the G4 version compared with the G3.1 version
Key changes  Explanation Compared with the G3.1 guidelines Found in the G4 guidelines
Focus on
materiality
The G4 emphasizes on the
necessarily of reporting relevant
and key information about the
business, rather than choosing
‘the more the better’ approach to
sustainability reports.
Materiality issues were mentioned
in the G3.1, but the G4 requires
more detail information on links
between materiality and business
management & performance.
Reporting Principles and
Standards Disclosures-p.28-29.
Implementation manual-p.31-
39.
Define
reporting
boundaries
The G4 expends information
requirement for business impact
of reporting organizations. A
broader impact of reporting
organizations should also be
included in the report which
encourages emphasis on the
supply chain.
The G3.1 only requires information
which reporting organizations have
great impacts on.
Reporting Principles and
Standard Disclosures-p.28-29.
Implementation manual-p.31-
39.
Change the
reporting
level system
The G4 introduces two ‘In
Accordance’ levels: ‘Core’ and
‘Comprehensive’, which
emphasizes on material issues.
The G3.1 reporting level (A+, A,
B+, B, C+, C) depends on the
number of reported indicators.
Reporting Principles and
Standard Disclosures-‘In
accordance criteria.’-p.9.
Issue new
governance
disclosures
The G4 issues 10 governance
standard disclosures in category
‘Ethics and Integrity’.
Not mentioned in the G3.1. Reporting Principles and
Standard Disclosures-p.21,
p.36-41.
Implementation manual-p.52-
61. G4-35,36,42,43,46,48,50,
52,54,55.
Require new
supply chain
information
The G4 requires reporting
organizations to enclosure
performance information
regarding economic,
environmental and social
impacts along the supply chain.
Supply chain issues were
mentioned in the G3.1 (G3.1-
EN29), but the G4 requires more
detail information on supply chain
issues (G4-EN32, EN33).
Reporting Principles and
Standards Disclosure-p.86
Implementation manual-p.136-
141, p.167-172, p.192- 197 and
p.215-220.
Source: KPMG (2013b)
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2.3 Prior studies of reporting on sustainability, environment and BES
Sustainability reporting
Sustainability has been frequently addressed in the forest sector from academia
perspective (Sinclari and Walton, 2003), and several universities are the leaders in
this research field, for instance, University of Helsinki, the University of British
Columbia and Oregon State University. In our Department of Forest Sciences,
several master theses have addressed sustainability reporting, such as Li (2007),
Xiong (2009) and Lempiäinen (2011). Li (2007) compared sustainability reports of
North American and European companies in the forest sector and revealed regional
reporting variations: North American companies emphasized on social aspect while
European companies put environmental issues in priority. Xiong (2009) studied
sustainability reporting variations in the forest sector and in the IT sector, and
elaborated that the communication of sustainability performance information in local
area was much less than at global level. Lempiäinen (2011) observed reporting
variations in social dimension from three global forest companies of different
product-portfolios and geographic bases, and invoked emphasis on detailed and
extensive social disclosure in the future.
Prior studies on sustainability reporting in the forest sector are summarized in Table
4. The global forest sector is moving towards a greater balance among economic,
environmental and social responsibilities (Vidal et al., 2008a), however, the degree to
which global forest companies emphasized certain sustainability activities differs in
specific context companies operate in and priorities they have established (Vidal et
al., 2008b). Forest companies apply different strategic approach towards
sustainability reports (Toppinen et al., 2012), and the quality of sustainability reports
is mainly influenced by company size and business diversity (Li et al., 2011).
Besides, a few geographic characteristics in social responsibility reporting are
evident in observation (Mikkilä and Toppinen, 2008), which is further elaborated in
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reporting variations of the core GRI social performance indicators by large forest
companies (Toppinen and Korhonen-Kurki, 2013). Regarding environmental
reporting, regional variations are apparent regarding on forest management and
procurement issues (Sinclair and Walton, 2003).
Table 4. Data, method and major findings of previous studies on sustainability reporting in the forest sector
Study Data Methodology Major result/ conclusion
Näsi and Näsi
(1997)
Annual reports from four
largest forest companies in
Finland and Canada
Case study:
qualitative and
quantitative
content analysis
Issue life cycle theory, legitimacy theory and
stakeholder theory all have value but differ in the
level of analysis and time frame to which they
apply.
Sinclair and
Walton
(2003)
Environment reports of the
selected 94 companies
listed on the PWC100
Top100
Qualitative: in-
depth analysis of
breadth and depth
of reports.
Regional variations are evident in reporting on
forest management and procurement of large
companies.
Vidal and
Kozak
(2008a)
Sustainability reports both
in 2000 and in 2005 of 20
selected companies listed
on the PWC Top100
Mixed-method
and content
analysis by
TEXTPACK
software
The global forest sector is moving towards a
greater balance among economic, environmental
and social responsibilities.
Vidal and
Kozak
(2008b)
Annual, sustainability, CR,
environmental reports
(2000-2005) of selected 51
companies listed on the
PWC Top100 forest and
paper companies.
Mixed methods
and content
analysis with
TEXTPACK
software
The degree to which large companies emphasize
certain CSR activities differs in specific context
companies operate in and priorities they
established.
Mikkilä and
Toppinen
(2008)
Annual, sustainability,
environmental and CSR
reports (2005) from the top
10 pulp and paper
companies.
Quantitative and
qualitative
analysis of
economic,
environmental,
and social
metrics
Little flexibility left for company-specific
diversification in financial and environmental
reporting. A few regional characteristics found in
social responsibility reporting.
Mäkelä and
Näsi (2010)
700 newspaper articles and
company disclosures
(annual reports, interim
reports, CSR or
sustainability reports from
Qualitative
content analysis
and critical
discourse
analysis
Key stakeholders (employees, multinational
corporation) perceive social aspect of CSR
differently. Economic dimension dominants the
social aspect of corporate representatives”
argumentation.
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2005 to 2007).
Toppinen et
al. (2011)
Sustainability-related
reports from the selected 66
companies listed on the PPI
top 100.
Quantitative:
quantitative
content analysis
and multivariate
analysis
The selected companies could be classified into
three strategic groups (defensive, proactive and
“stuck-in-the-middle”) based on their
responsibility profiles. Level differences of
strategic group are found in terms of core business
and company size.
Li et al.
(2011)
Sustainability-related
reports from the selected 66
companies listed on the PPI
top 100.
Quantitative:
quantitative
content analysis
and multivariate
analysis
Key determinants influencing the quality and the
level of CSR disclosure are found to be company
size and business diversity. Environment and
economic issues were significantly emphasized.
Nylund and
Kröger
(2012)
Annual or sustainability
reports from 8 companies in
Brazil, Chile and Finland.
Qualitative: case
study
There is a cleavage between business- and
livelihood-oriented understandings of
sustainability. Livelihood perspective should be
included to a greater extent in corporate
sustainability operations.
Toppinen and
Korhonen-
Kurki (2013)
Interview data and
corporate disclosure
(reports and company
newsletters) from 2005 to
2009 of three selected
MNEs in the forest sector.
Qualitative:
comparative case
study of the
selected
companies
The core GRI social indicators have been
interpreted differently in the three large forest
companies and the adoption of the GRI guidelines
has not actually improved the comparability of
corporate reports.
Environmental reporting based on the GRI guidelines
The GRI framework has been frequently applied in sustainability reporting studies
for a string of reasons, including easy accessibility, international acceptance, its
recognition of sector-specificities and structured elements covering all three
sustainability dimensions (Bouten et al., 2011). Companies in the environmentally
sensitive industries are expected to disclose relevant and comprehensive performance
information of environmental impacts (F&C, 2004). A few studies have addressed
sustainability  reporting  based  on  the  GRI  framework  in  the  forest  sector  (e.g.,
Toppinen et al., 2012; Li et al., 2011; Toppinen and Korhonen-Kurki, 2013). Social
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responsibility reporting in the forest sector has drawn attention from scholars (e.g.,
Toppinen and Korhonen-Kurki, 2013), and recent studies on environmental
disclosures remain scare in the forest sector. However, environmental reporting is a
frequently addressed topic in other environmentally sensitive industries (e.g., Samuel
et al., 2013; Alazzani and Wan-Hussin, 2013).
Environment reports in the environmentally sensitive industries have been improving
over time, and the assurance verification enhances the quality of environmental
disclosures (Moroney et al., 2012); however, the quantity-to-quality gap in
environmental performance reporting still exists (Guenther et al., 2006). Most of
environmental discloses are declarative and positive, but they fail to report their
quantitative targets and inputs, actual achievements and the extent of employees’
participation in environmental initiatives (Dong and Burritt, 2010). Differences in
sustainability reporting completeness and items have been detected between the
environmentally sensitive industries and the non-environmentally sensitive industries
(Bouten et al., 2011). A positive association is found between the environmental
performance and the level of discretionary environmental disclosures in most
polluting industries (Clarkson et al., 2008).
In  several  studies,  the  GRI  framework  has  been  employed  to  investigate
environmental disclosures in the environmentally sensitive industries. In the
petrochemical sector, reporting variations are evident in environmental subcategories:
in energy aspect, disclosures of initiatives for energy efficiency and renewable
energy are satisfactory; regarding emission issues, air pollution, water discharge and
waste are well-monitored, but the information of water withdrawal and consumption
is not thoroughly monitored due to a lack of regional incentives (Samuel et al., 2013).
The GRI environmental performance indicators (EPIs) are implemented differently
by the oil and gas sector companies: several EPIs (e.g., EN13, EN28 and EN23) are
reported comprehensively, but others (e.g., EN27) are disclosed unsatisfactorily
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because of the irrelevance to the sector (Alazzani and Wan-Hussin, 2013). Since the
mining companies could cause water pollution and water reserve depletion, Leong et
al. (2014) investigated water issue disclosures in this sector and elaborated that
water-related reporting still remains insufficient especially regarding water discharge
and water impact of business activities.
Reporting on biodiversity and ecosystem services
In the line with four categories of ecosystem services defined by MA (2005), forests
provide many ecosystem services, including timber and non-timber forest products as
provisioning services; nutrient dispersal and cycling as supporting services;
photosynthesis and carbon sequestration as regulating services; tourism and
ecological education in conservations as cultural services. Connections between
business activities and biodiversity conservation and ecosystem integrity have been
highlighted by MA, and several regional initiatives associated with BES have been
proposed, for instance, the European Commission (2011b) issued the biodiversity
strategy: “Reversing biodiversity loss and speeding up the EU’s transition towards a
resource efficient and green economy”. Thus, corporations are triggered to assess and
report their impacts, dependency on and response to BES (TEEB, 2010).
In  spite  of  an  increment  in  the  report  quantity,  there  are  few  BES  disclosures
containing sufficient information (Rimmel and Jonäll, 2013; Liempd and Busch,
2013), and only few academic studies have addressed BES reporting (Table 5).
Several reasons have been identified to explain the current immature state of BES
reporting: the shortage of corporate awareness and information demand for BES,
which means corporations need to realize the importance of BES and integrate it into
overall corporate sustainability strategies; the complexity of BES concept and
difficulties to define the scope of BES, which implies it is difficult for corporations
to put strategic initiatives into practice; the absence of integrated legislation and
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consistently applied reporting framework, which indicates the current reporting
initiatives  work  in  isolation  and  fail  to  support  the  entire  system  of  BES  reporting
(Nyenrode et al., 2010a, 2010b; TEEB, 2012).
Table 5. Previous studies on BES reporting
Study Data Method Major results/ conclusion
Othman and
Ameer
(2009)
Environmental protection
disclosures of the palm oil
plantation companies in
Malaysia
Qualitative:
content analysis
The selected companies report limited
information regarding four key elements
(environmental policy, measurement
systems, targets for improvement and
impact on biodiversity).
Grabsch et
al. (2011)
Sustainability report of 100
largest companies listed on the
UK and German stock
exchanges
Quantitative:
content analysis
Companies tend to report general
biodiversity strategies and initiatives, but
fail to report material risk management
and biodiversity-related costs. Reporting
variations on biodiversity issues are
evident in the selected companies in UK
and German.
Rimmel and
Jonäll (2013)
Corporate reports, websites
(for five years period) and
interviews
Mixed method Few companies issued continuous
biodiversity reporting, companies in the
low-risk sector tend to report on
biodiversity aspect. Results of the
interviews indicated that more attention
would be paid on biodiversity and more
detailed biodiversity disclosure should be
issued.
Liempd and
Busch
(2013)
Annual reports, CSR-related
reports, homepage of 24
Danish companies (2009-
2011)
Mixed method Danish companies report poorly
regarding biodiversity issues both
quantitatively and qualitatively.
Samkin et al.
(2014)
Biodiversity disclosures over a
23-year period
Qualitative:
content analysis
The majority of biodiversity disclosures
reflect a deep ecological approach. A
framework for biodiversity reporting is
developed.
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The majority of BES disclosures focus on reporting performances and
implementations of BSE initiatives from an ecological approach, but they fail to
publicize sufficient information concerning BES impacts of business activities, BES
related costs, quantitative targets and outcomes of BES initiatives (Samkin et al.,
2014; Grabsch et al., 2011). Large companies, these with comparable more abundant
resources, higher awareness of BES importance, and higher dependence and impacts
on BES, tend to adopt strategies to confront BES-related risks and publicize more
comprehensive BES disclosures (COWI, 2010). This standpoint is further elaborated
by Deloitte (2012) with evidence that the Fortune Global 50 companies have largely
addressed their BES concerns through reporting and proposed initiatives to mitigate
BES impact; besides, 90% of the oil and gas companies have report detailed
performance and management on BES.
3. DATA AND RESEARCH METHODS
3.1 Sample selection criteria and data collection
The sample companies of this study are composed of the global forest companies
which  are  ranked  in  the  Pulp  and  Paper  International  (PPI)  top  100  and  in  the
sustainability  assessment  of  the  Dow  Jones  Sustainability  Indices  (DJSI).  Pulp  and
Paper International is the largest trade magazine providing global audiences with
high quality world-wide market information in the forest sector (PPI, 2014). Every
year, PPI magazine releases the PPI top 100 companies in the forest sector based on
official financial statistics (e.g., net sales, profits, total assets and annual production).
The PPI top 100 ranking is regarded as a valid indicator to choose large forest
companies, and it is applied to set initial samples by some researchers (e.g., Toppinen
et al., 2012; Li et al., 2011). Thus, the first selection criterion is based on the PPI top
100 (2013) in this study.
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The  Dow  Jones  Sustainability  Indices  (DJSI)  is  the  most  prominent  and  widely
known sustainability indices (Searcy and Elkhawas, 2012), and it comprises a set of
index families covering economic, social and environmental clusters, such as global
indices (e.g., DJSI World), regional indices (e.g., DJSI Emerging Markets) and
country indices (e.g., DJSI United States). These indices could be applied to evaluate
sustainable developments of corporations, which provides the utility not only for
investors who take sustainability factor into portfolios, but also for companies which
adopt sustainable practices (DJSI, 2014). However, utilizing the DJSI as a selection
criterion for research samples has only been referred to in limited academic research
(Searcy  and  Elkhawas,  2012).  The  DJSI  announces  annual  review  of  the
sustainability assessment, in which participatory companies in the forest sector are
particularly categorized. Their voluntary participation in the DJSI sustainability
assessment is considered as a reflection of their sustainability practices and
management. Thus, the DJSI sustainability assessment (2013) is employed as the
second selection criterion in this study. The main features of the sample forest
companies are presented in Table 6.
Sustainability reports and annual reports can be used as study materials in
sustainability reporting studies, because these reports are assumed to reflect
sustainability initiatives adopted by reporting organizations, and it is regarded as an
important communication channel on such issues between corporations and
stakeholders (Bouten et al., 2011). The sample companies were firstly scrutinized for
the latest sustainability-related reports, for instance, sustainability (development)
reports and CSR reports. If they were not available, annual reports (or called
integrated reports) containing environmental and BES information were collected.
These reports were firstly acquired from the largest online dictionary of sustainability
reports worldwide -- CorporateRegister.com, which is considered as a reliable report
dictionary and has been referred to as an effective report collecting channel in several
sustainability reporting studies (e.g., Toppinen et al., 2012; Li et al., 2011). If
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CorporateRegister.com did not yield results, official websites of the sample
companies were visited to search reports.
In total, thirteen forest companies were qualified to be included as study objects in
the study. The sample companies are globally-distributed: two European companies,
three North American companies, two Latin American companies, four Asian
companies and two African companies. Ten of the sample companies have issued
sustainability reports and others have publicized annual reports containing
sustainability performance information. Nine of the sample companies have declared
their applications of the GRI guidelines (the G3.1 version or the G3 version), and six
of their reports are audited by the GRI or a third-party; however, others fail to refer
the GRI guidelines and verifications in the reports.
Table 6. Main features of the sample companies and their sustainability-related reports
PPI Company HQ Stock exchange Core business Report Page GRI Verification
1* International
Paper
United
States
New York Stock
Exchange
Uncoated paper,
pulp and
packaging
S 76 G3 Self-
declared:
level B
3 Oji Japan Tokyo Stock
Exchange
Packaging,
printing paper,
wood product
E & S 37 NA NA
4 UPM Finland NASDAQ
OMX Helsinki
Energy, pulp,
paper, label,
wood product
A 100 G3 Third party:
level B+
5 Stora Enso Finland NASDAQ
OMX Helsinki,
Stockholm
Printing paper,
packaging, pulp,
wood product
S 72 G3 GRI: level
A+
6 Nippon Japan Tokyo Stock
Exchange,
Nagoya Stock
Exchange,
Osaka
Securities
Exchange
Pulp and paper,
paper-related,
wood products,
construction
related
S 104 G3.1 NA
11 Mondi South
Africa
Johannesburg
Stock
Pulp and paper S 283 G3 GRI: level
B+
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Exchange,
London Stock
Exchange
12 Sappi South
Africa
Johannesburg
Stock
Exchange,
Printing paper,
packaging,
tissue products
S 142 G3 GRI: level
A
18 Domtar United
States
New York Stock
Exchange
Pulp and paper,
personal care
S 48 G3 GRI: level
B
20 Nine Dragons China Hong Kong
Stock Exchange
Paperboard and
printing paper
A 136 NA NA
21 Empress
CMPC
Chile Santiago Stock
Exchange
Paper, pulp,
tissue
S 140 G3 NA
27 Fibria Brazil Brazilian
Securities
Commodities
and Futures
Exchange, New
York Stock
Exchange
Tissue, printing
and writing
paper, partiality
paper
S 64 G3.1 Third party:
level A+
45 Lee & Man  China Hong Kong
Stock Exchange
Paperboard,
pulp
A 150 NA NA
87 West Fraser
Timber
Canada Toronto Stock
Exchange
Wood product,
pulp and paper,
bioenergy
S 15 NA NA
Source: The PPI ranking (2013), the company websites and the sustainability-related reports of the sample
companies
Note: S: sustainability report; A: annual report; E: environmental report; HQ: headquarter; NA: not available
PPI 1*: The company’s ranking in the PPI ranking (2013)
3.2 Implementation of content analysis
Content analysis is a commonly adopted method to analyze sustainability reporting
(Bouten et al., 2011). As defined by Berelson (1952, p.18): “(Content analysis) is a
search technique for the objective, systematic and quantitative description of the
manifest content of communication.” Riffe et al. (1998, p.19) described quantitative
content analysis as “(It) is reductionist, with sampling and operational or
measurement procedures that reduce communication phenomenon to manageable
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data (e.g., numbers).” The content analysis was implemented into four steps in this
study as follows:
Figure 2. Framework of the content analysis
Source: Hahn and Kühnen (2013)
Material collection:  The first  step of a content analysis is  to define and delimit  the
analyzing materials used in research. In this study, the material collection consists of
sample selection criteria and data collection. The sample selection criteria were based
on the PPI top 100 ranking (2013) and the DJSI sustainability assessment (2013) to
set  the  initial  sample  of  the  forest  companies  operating  globally  with  sustainability
considerations. Sustainability-related reports were collected from the online report
dictionary and the official websites (presented in sector 3.1).
Material collection
Sample selection criteria: the PPI top100 (2013), the DJSI sustainability assessment (2013)
Data collection: sustainability-related reports of the sample forest companies
Category selection
Coding framework: the GRI (the G3.1 version) Environmental Performance Indicators (EPIs)
and key threats to BES based on the GRI (the G3.1 version)
Material evaluation
Study unit: per sentence containing to environment and BES information in sustainability-
related reports of the sample companies. In total, 500 pages of sustainability-related reports
were read and analyzed manually by the coder.
Count frequency of each GRI EPI mentioned in sustainability-related reports of the sample
companies and profile material information of BES initiatives and activities of each company.
Descriptive analysis
Main features and assessments of the sample companies and their sustainability-related reports
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Descriptive analysis: Main features and assessments of materials used in research
serve  as  the  basis  of  the  subsequent  step  in  a  content  analysis.  In  this  study,  main
features of the sample companies and assessments of their sustainability-related
reports were summarized (presented in sector 3.1).
Category selection:  Coding  structure  is  formed  to  cover  major  topics  of  a  content
analysis. The GRI framework is frequently applied as a content analysis framework
in previous relevant studies because of its extensive measures to evaluate
sustainability disclosures (e.g., Toppinen et al., 2012; Li et al., 2011; Bouten et al.,
2011). In spite of the fact that the G4 guidelines have been issued and will be under
implementation by 2016, the G3.1 version is still the latest GRI framework applied in
current reporting practices through the scrutiny of sustainability-related reports of the
sample companies. Bearing such criterion in mind, the GRI (G3.1) environmental
performance indicators (EPIs) were employed as the coding framework in the
content analysis in this study (presented in sector 3.2).
The G3.1 framework contains 30 EPIs covering input subcategories (e.g., material,
energy and water), output subcategories (e.g., emissions, effluent and waste),
biodiversity, products and services, compliance, transportation and overall aspects
(Appendix 3). In measuring environmental performance, these EPIs reflect directions
and  the  extent  of  BES impact  of  business  operations  of  reporting  organizations.  To
evaluate directions and the extent of the impacts as indicated, content descriptions of
each EPI in the G3.1 were carefully examined in this study. In addition, BES impacts
could be positive (e.g., initiatives on biodiversity), negative (e.g., significant spills)
or neutral (e.g., energy consumption by primary resources), and direct (e.g., effects
on biodiversity) or indirect (e.g., materials used). The GRI categorizes these EPIs
into  five  key  threats  to  BES  (Table  7): the threat of habitat loss and degradation
refers waster cycling and erosion prevention aspect; the threat of overexploitation
and unsustainable use includes the provision of raw material aspect; the threat of
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climate change contains climate regulation and regulation of water flows aspect; the
threat of pollution and nutrient load consists of pollination and recreation aspect; the
threat of invasive alien species involves indicators including biological control and
genetic resources aspect (GRI, 2011).
Table 7. The G3.1 EPIs related to the five key threats to BES and directions and the extent the EPIs describe.
Key threats to
BES
The G3.1 EPIs with a potential link to BES Directions and the
extent of BES
impacts
Habitat loss and
degradation
EN11 (P)-Location and size of land owned, leased, managed in,
or adjacent to, protected areas and areas of high biodiversity
value outside protected areas
EN12 (P)-Description of significant impacts of activities,
products, and services on biodiversity in protected areas and
areas of high biodiversity value outside protected areas
EN13 (R)-Habitats protected or restored
EN14 (R)-Strategies, current actions, and future plans for
managing impacts on biodiversity
Direct +/-
Direct +/-
Direct +
Direct +
Overexploitation
and
unsustainable use
EN1 (P)-Materials used by weight or volume
EN2 (R)-Percentage of materials used that are recycled input
materials
EN8 (P)-Total water withdrawal by source
EN9 (P)-Water sources significantly affected by withdrawal of
water
EN10 (R)-Percentage and total volume of water recycled and
reused
EN26 (R)-Initiatives to mitigate environmental impacts of products
and services, and extent of impact mitigation
Indirect +/-
Indirect +/-
Direct +/-
Direct -
Direct +/-
Indirect +
Climate change EN3 (P)-Direct energy consumption by primary energy source
EN4 (P)- Indirect energy consumption by primary source
EN5 (R)-Energy saved due to conservation and efficiency
improvements
EN6 (R)-Initiatives to provide energy-efficient or renewable energy
based products and services, and reductions in energy requirements
as a result of these initiatives
EN7 (P)-Initiatives to reduce indirect energy consumption and
reductions achieved
EN16 (P)-Total direct and indirect greenhouse gas emissions by
weight
Indirect +/-
Indirect +/-
Indirect +
Indirect +
Indirect +
Indirect +/-
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EN17 (P)-Other relevant indirect greenhouse gas emissions by
weight
EN19 (P)-Emissions of ozone-depleting substances by weight
EN20 (P)-NO, SO, and other significant air emissions by type and
weight
Indirect +/-
Indirect -
Indirect -
Pollution and
nutrient load
EN20 (P)-NO, SO, and other significant air emissions by type and
weight
EN21 (R)-Total water discharge by quality and destination
EN22 (R)-Total weight of waste by type and disposal method
EN23 (R)-Total number and volume of significant spills
EN25 (P)-Identity, size, protected status, and biodiversity value
of water bodies and related habitats significantly affected by the
reporting organization’s discharges of water and runoff
Indirect -
Direct +/-
Indirect +/-
Direct -
Direct -
Invasive alien
species (IAS)
EN29 (P)-Significant environmental impacts of transporting
products and other goods and materials used for the organization’s
operations, and transporting members of the workforce
Indirect -
EPIs not
categorized
under the five
key threats to
BES
EN15- Number of IUCN Red List species and national
conservation list species with habitats in areas affected
operations, by level of extinction risk.
EN27- Percentage of products sold and their packaging materials
that are reclaimed by category
EN28- Significant environmental impacts of transporting products
and other goods and materials used for the organization’s
operations, and transporting members of the workforce
EN30- Total environmental protection expenditures and investments
by type
Direct -
Indirect +/-
Indirect -
Indirect +
Note: ES: Ecosystem service; P: Pressure/impact on ES and their beneficiaries; D: Organization’s dependence:
direct and indirect benefits and sustainability of supply; R: Organization’s response
Indicators which describe direct BES impacts are bolded.
EPIs describing positive impacts: +, EPIs describe negative impacts: -, EPIs describe neutral impacts: +/-.
Source: GRI (2011)
Material evaluation: In the final step of a content analysis, relevant themes and
findings are identified and interpreted based on a coding framework through the
process of scrutinizing study materials. In this study, the sustainability-related reports
were scrutinized to count the frequency of each EPI mentioned and profile the
material information prioritized by each sample company (presented in sector 4.1). In
the results, the quality of the reports is communicated with verbal scales of
comprehensive/sufficient, satisfactorily good and insufficient at low level.
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A  unit  of  content  is  defined  as  an  element  of  content,  which  could  be  a  word,  a
sentence, a paragraph or an article (Riffe et al., 1998, p.58). Content units are
elements providing meanings and structures of a content, and they are basis to
operationalize study units which are defined by researchers based on research
purpose in the process of a content analysis (Riffe et al., 1998, p.58). In this study,
the units of content are sustainability-related reports of the sample companies. In
consistence with most content analysis addressing sustainability reporting (e.g.,
Bouten et al., 2011), per sentence in the sustainability-related reports is defined as the
study unit. In the study, approximately 500 pages of reports containing
environmental and BES information were scrutinized in the content analysis, and
every sentence of the reports was read and analyzed manually as a study unit. Each
study unit pertaining to any G3.1 EPI was coded and assigned frequency through the
detection of presence (assigned frequency one) or absence (assigned frequency zero)
of each indicator information in the reports. Because of the small sample in the study,
material information of environmental performances and BES initiatives was also
profiled for each company.
Validity and reliability
In business studies, validity is considered to be the degree to which research method
accurately measures what it claims to study (Saunders et al., 2011, p.157). In a
content analysis, appropriate criteria must be met to maintain scientific validity,
otherwise the interpretation and generalization of research findings are impossible or
difficult (Riffe et al., 1998, p.136). This study aims for the validity based on the
application  of  the  GRI  (the  G3.1  version)  EPIs  as  the  coding  framework  in  the
content analysis. Several previous relevant studies have adopted the GRI guidelines
as the coding framework in the content analysis (Table 4). Besides, the majority of
the sample companies have applied the GRI framework as reporting frameworks in
their sustainability-related reports (Table 6). Based on the study review and the
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scrutiny of the initial material, it is evident to draw a conclusion that the application
of  the  G3.1  EPIs  as  the  coding  framework  is  suitable  and  valid.  A  comprehensive
coding framework is formed based on directions and the extent of measuring
environmental impacts by the EPIs and the five key threats to BES (Table 7).
Reliability is considered as the extent to which analysis procedures yield consistent
results regardless of observers (Saunders et al., 2011, p.156), which is crucial to
content analysis as a scientific method. Reliability of a content analysis is determined
by content analysis protocols and the coder reliability, which indicates if coding
protocols are not defined explicitly, human biases may occur in an uncontrollable
way (Riffe et al., 1998, p.104). In this study, the coder (the author) has gained
sufficient knowledge about concepts and compilations of each EPI before the coding
process. Analysis protocol was discussed by two supervisors and the coder, in order
to clarify definitions and compilations of the EPIs. During the coding process, every
sentence pertaining to environmental performance and BES initiatives in the reports
was read, assigned frequency under EPIs and profiled manually. If there was any
confusion during the analysis, problems were cross-checked by both supervisors to
maintain the accuracy of the content analysis.
4. RESULTS
4.1 Environmental and BES reporting of the sample forest companies
Reporting variations were detected in total frequencies of the G3.1 EPIs of the
sample forest companies (Appendix 4): on one hand, Nippon discloses
comprehensively  with  the  highest  total  frequency  of  the  EPIs,  followed  by  IP  and
UPM; on the other hand, Lee & Man and Nine Dragons reveal low level of reporting
and fail to disclose sufficient information regarding environment performances and
BES initiatives in the reports. Regional variations were evident both in frequencies of
the EPIs (Figure 4) and company profiling. Through the profiling process, the sample
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companies were detected to implement region-specific and company-specific
strategies and initiatives, revealing their commitments to protect environment and
conserve BES. Generally speaking, Finnish companies (Stora Enso and UPM) and
Japanese companies (Oji and Nippon) are pioneers in environmental and BES
reporting with comprehensive environmental performance information and initiatives;
however, Chinese companies (Nine Dragons and Lee & Man) have deficiencies in
BES reporting, and they are fallen behind by others.
Figure 3. Distribution of the G3.1 EPIs by company and region
European companies
UPM and Stora Enso disclose comprehensive information regarding environmental
performance and BES initiatives, and they are outstanding reporters in utilizing the
GRI guidelines. The total frequency of reporting the EPIs reported by UPM is 213
(the frequency of the positive EPIs/ the negative EPIs/ the neutral EPIs: 180/ 3/ 30),
and that of Stora Enso is 185 (126/ 10/ 49). Both of them have taken proactive
actions towards the G4’s new focus on supply chain issues by emphasizing on
environmental responsibilities of their suppliers: UPM issues a Group Supplier Code
defining minimum requirements for environmental responsibilities of its suppliers;
Stora Enso includes environmental requirements in the contract with its suppliers and
also requires its suppliers to monitor their environmental performance along the
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supply chain.
UPM has published integrated report (UPM annual report) under the GRI guidelines
since 2007, and it is the only forest company listed as one of the industry leaders in
the DJSI sustainability assessment so far.  It  reveals its  uniqueness in BES reporting
by integrating different features of various business lines into environmental
initiatives.  For  instance,  due  to  the  high  consumption  of  input  materials  in  the  pulp
and paper business (e.g., energy, water and fiber), UPM adopts R&D approach
towards promoting the efficiency of utilizing water and energy, and increasing the
share of utilizing recovery fiber in pulp processing (EN3, EN6: the threat of climate
change to BES). It sets its environmental focus on initiatives for water issues, waste
management and mitigates environmental impacts of products and service (EN26:
the threat of overexploitation and unsustainable use to BES), which is further
illustrated in detailed disclosure of environmental costs and investments (EN30).
Besides, UPM is the only sample company reporting comprehensive information of
all material inputs in items and quantity (e.g., minerals, plastic, chemical and
domestic waste) (EN1: the threat of overexploitation and unsustainable use to BES):
“UPM complemented its responsible sourcing framework with the UPM Supplier Code. The Supplier
Code, based on UPM”s Code of Conduct, defines suppliers’ minimum compliance requirements in
terms of responsibility with regards to matters such as environmental impact, human rights, labor
practices, health and safety and product safety.” - UPM Annual Report (2012), p.40.
Stora Enso discloses comprehensive information on GHG reduction initiatives
through sustainable logistic solutions (EN6: the threat of climate change to BES) and
group-sponsored biodiversity conservation programs at regional level (EN14: the
threat  of  habitat  loss  and  degradation  to  BES).  It  strictly  follows  the  GRI  EPIs  and
discloses detailed information of environmental performance of each mill, especially
emphasizing on water discharge issues and water quality assessment programs with
41
Guangxi University in China (EN21: the threat of pollution and nutrient load to BES).
Since Stora Enso has less dense plantations, procurement is the most important
channel for acquiring wood and fiber. It highlights its recognition of the importance
of certified procurement of wood and fiber via certification initiatives (EN 26: the
threat of overexploitation and unsustainable use to BES):
“Clear requirements for our suppliers: our responsibility requirements for suppliers cover
environmental performance and management, business practices, and workers’ human and labor
rights including health and safety issues, wages and working hours. We also require our suppliers to
monitor their own suppliers and contractors against similar requirements. Our goal is to include these
requirements as part of all purchase contracts. In 2012, 99% of Group-level purchase contracts
included these requirements.” - Stora Enso Global Sustainability Report (2012), p.41.
North American companies
International Paper, Domtar and West Fraser Timber report environmental
performance and BES initiatives at different levels. The total frequency of reporting
the EPIs disclosed by IP is 228 (the frequency of the positive EPIs/ the negative
EPIs/  the  neutral  EPIs:  214/  3/  11).  Domtar  discloses  the  EPIs  with  the  total
frequency of 99 (85/ 4/ 10), and that of West Fraser Timber is 86 (85/ 0/ 1). Despite a
lack of auditing verification, IP reports satisfactorily well and discloses more
sufficient environmental information compared with Domtar and West Fraser Timber
which cover only a few EPIs with insufficient material information.
IP advances its environmental reporting by setting strategic goals, disclosing
quantitative achievements and assessing risks to achieve these goals under each
environmental sub-category. It also refers supply chain initiatives by reporting the
number of its suppliers and sustainability assessments of them, which could be
regarded as proactive actions to comply with the new focus mentioned in the G4.
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Besides, it publicizes comprehensive information on achievements of energy
efficiency and renewable energy initiatives (EN6: the threat of climate change to
BES), and aims to reduce GHG emission via logistics optimization (EN18). It sets its
environmental focuses on water treatment, waste management and especially
certification initiatives of procurement and forest plantation, aiming to stimulate
sustainable forest management, forbid illegal logging and protect forest conservation
(EN26: the threat of overexploitation and unsustainable use to BES):
“Water use-2020 Goal: Map water usage through our manufacturing locations by the end of 2013.
Progress against goal: We have formed an international team to begin mapping our water use and the
water stresses that exist in the regions where we operate. Challenges to meeting the goal: Regional
water issues are complex and require considerable evaluation in order to understand where our
strategic investment to reduce water use can deliver the greatest positive impact to both the
environment and our business.” - IP Sustainability Report (2012), p.32.
Domtar mainly discloses its environmental initiatives on energy efficiency,
renewable energy (EN6: the threat of climate change to BES) and forest certification
(EN14: the threat of habitat loss and degradation to BES). Proposed as an innovative
business philosophy in reporting, Domtar integrates customers’ expectations and
market needs into sustainability initiatives on waste management, promotion of
forest certification and GHG mitigation in logistics (EN26: the threat of
overexploitation and unsustainable use to BES):
“For us, being sustainable means getting the right product from the right facility to the right customer
in the best way possible. Better understanding our partners” sustainability best practices can help us
improve our own. And it is important to the growing number of customers looking for a world-class–
and low carbon footprint– paper supplier.” - Domtar Sustainability Growth Report (2012),
p.23.
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Through a few pages of reports, West Fraser Timber clarifies general environmental
strategies, including initiatives on pest control and biodiversity monitoring in forest
conservations (EN14: the threat of habitat loss and degradation to BES), GHG
mitigation by utilizing bio-waste as energy (EN18) and certification promotion
(EN26: the threat of overexploitation and unsustainable use to BES):
“We see our commitment to sustainability as a promise to utilize our resources responsibly and to take
meaningful and ongoing steps to reduce our impact on the environment. This means reducing
greenhouse gas emissions and chemical, energy and material consumption, recycling chemicals, oil
products and other materials, protecting wildlife and other forest values, and improving our
reforestation programs and the quality of air and water discharged from our manufacturing plants.” -
West Fraser Timber Sustainability Report (2012), p.1.
Latin American companies
Reporting variations are evident between Empresas CMPC and Fibria: The total
frequency of reporting the EPIs disclosed by Empresas CMPC is 74 (the frequency
of  the  positive  EPIs/  the  negative  EPIs/  the  neutral  EPIs:  41/  11/  22),  while  that  of
Fibria is 157 (143/ 2/ 12). Although ranked behind Empresas CMPC in the PPI top
100, Fibria discloses much more relevant and comprehensive performance
information than Empresas CMPC. Despite adopting the GRI guidelines, Expresas
CMPC  does  not  strictly  follow  definitions  and  compilations  of  the  EPIs.  However,
Expresas CMPC reports detailed information of ten high-conservation-value forests,
including geographic locations, conservation sizes and protected species (EN13: the
threat of habitat loss and degradation to BES):
“Rucamanqui high conservation value forest- Protected species: mainly oak, Nothofagus nervosa and
Nothofagus dombeyi. Surface area: 4,601 hectares. Location: sections 3, 5 and 6 of the Rucamanqui
estate in the upper basin of the Cholguán river, district of Tucapel, Bío-Bío region. Grounds: the
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sector forms part of the Biological Corridor of the Nevados de Chillán–Laguna del Laja priority
conservation site, declared by the Environmental Authority.” - Empresas CMPC Sustainability
Report (2012), p.90.
Fibria emphasizes on initiatives of soil management and biodiversity conservations
(EN14: the threat of habitat loss and degradation to BES). It resorts to cooperation
with international environmental organizations (e.g., WBCSD, ICFPA and Carbon
Disclosure  Project)  to  manage  GHG  emission  issues  (EN18).  It  adopts  R&D
approach towards optimal solutions to mitigate environmental impacts of products
and services (e.g., bio-refinery technique for bioenergy), and to increase the
productivity and improve the resistance to natural pests of plantations (e.g.,
biotechnology) (EN26: the threat of overexploitation and unsustainable use to BES).
Besides, a set of monitoring systems have been established to assess potential risks
and the current state of environmental performance of production facilities, water
footprint and logistics. It also takes proactive actions to comply with the supply chain
issues prioritized in G4, and considers environmental performance of its suppliers
and partners: it distributes Climate Governance Questionnaires to foster its suppliers’
awareness of business environmental impacts and identify their improvements of
environmental performance:
“The company continuously monitors its watershed areas within its operational areas, to prevent or
minimize potential impacts from forest management as regards the quantity and quality of
water. ...Another advance during the year was the establishment of a project to evaluate the overlap of
use of water, avoiding interference in water supplies with local communities. The objective is to
evaluate the demands related to water resources to develop methodologies that foster community
participation in the management of the water basin area.” - Fibria Sustainability Report
(2012), p.40-41.
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Japanese companies
Nippon and Oji both disclose comprehensive and sufficient information on
environment performance and BES initiatives at high reporting level, and their total
frequencies  of  reporting  EPIs  are  300  (the  frequency  of  the  positive  EPIs/  the
negative EPIs/ the neutral EPIs: 249/ 20/ 31) and 187 (167/ 5/ 15) respectively. This
phenomenon could be interpreted from national regulations of obligating
environmental disclosures and the national Environmental Reporting Guidelines.
Through scrutinizing the reports, it is evident to detect that both Japanese companies
emphasize on adopting new technology and R&D solutions to mitigate
environmental impacts of products and services.
Oji reports environmental strategies and quantitative targets, especially regarding
optimal technology solutions for GHG mitigation; for instance, to improve energy
efficiency and to promote the utility of renewable energy by updating processing
facilities (e.g., biomass boiler) and renewable power plants (e.g., photovoltaic power
plant and hydroelectric power plant) (EN6, EN18: the threat of climate change to
BES). It puts emphasis on forest certification (e.g., Japanese national forest
certification: SGEC) and forest conservation for maintaining biodiversity and
ecosystem integrity, not only in Japan but also in other operating places (e.g.,
Vietnam  and  Brazil)  (EN14:  the  threat  of  habitat  loss  and  degradation  to  BES).
Moreover,  Oji  also  conducts  initiatives  of  GHG  emission  reduction  by  optimizing
logistic solutions and utilizing waste as energy resources (EN26: the threat of
overexploitation and unsustainable use). Distinguishing itself from others, it reveals
sufficient information of released and transferred chemical substances (EN24), and
detailed information of costs and investments on environmental and BES (EN30).
Although the report does not declare the application of the GRI guidelines, it releases
sufficient information pertaining to most EPIs not only at group level but also at
regional level of each mill:
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“The Oji Group Environmental Charter requires the Oji Group to help create a truly enriched and
sustainable society by developing business activities that harmonize with the environment from a
global perspective. The Charter calls for the Oji Group to make autonomous efforts to achieve further
environmental improvement, and aggressively drive its forest recycling, paper recycling, and global
warming countermeasures forward.”- Oji Environmental and Sustainability Report (2012),
p.27.
“Promotion of Global Warming Countermeasures-Expending our use of renewable energy: As part of
the Oji Group’s plans to expand its resources and environmental business it is working to step up its
power generation using renewable energy such as photovoltaic, biomass, geothermal and
hydroelectric power.” - Oji Environmental and Sustainability Report (2012), p.43.
Nippon inclusively discloses environmental strategies, targets and quantitative
achievements on reducing the utility of fossil energy and GHG emission, and
promoting the utility of biomass energy (EN6, EN18: the threat of climate change to
BES). Nippon holds a view that biodiversity and ecosystem services are vulnerable
to subtle environmental disturbances and changes. Thus, it integrates BES into a big
picture of business activities through supply chains, connecting BES strategies with
other environmental initiatives (e.g., forest certification, climate change, water
treatment and waste disposal). Besides, it adopts R&D approach towards ecosystem
conservation and water issues via cooperation with universities and research
institutions (EN14: the threat of habitat loss and degradation to BES). It discloses
material information in paper recycling, waste management and GHG emission
reduction in logistics (EN26: the threat of overexploitation and unsustainable use to
BES). Nippon identifies the pulp and paper business as the most polluting line over
others and it has a remarkable number of initiatives for environmental and risk
management in this area. It conducts a series of environmental communication
programs to raise the major stakeholder group’s (employees, customers and local
residents) awareness of potential environmental impacts of business activities. Risk
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Communication Guidelines provide guidance for communication with local residents
on risk management associated with chemical substances. Besides reporting
information following the EPIs, it also discloses initiatives for noise and odor
management:
“The Nippon Paper Group places particular emphasis on sharing risk information in an effort to
nurture strong ties of trust with local communities. To this end, the Group engages in risk
communication with local residents at each of its mills. We recognize that in creating opportunities to
exchange information about the risks associated with chemical substances and disasters, we are better
placed to raise mutual awareness toward safety measures and to foster a greater sense of
cooperation.....The Nippon Paper Group provides environmental education... This education is
aligned to the career status of each employee from basic knowledge about the environment to
specialist education for operators of environmental facilities including waste water treatment plants.”
- Nippon Sustainability Report (2012), p.36.
Chinese companies
Nine Dragons and Lee & Man publicize insufficient information regarding
environmental  and  BES  performance,  and  they  are  scored  at  the  lowest  level  with
total frequencies of reporting the EPIs 34 (the frequency of the positive EPIs/ the
negative EPIs/ the neutral EPIs: 32/ 1/ 1) and 27 (27/ 0/ 0) respectively. Such
performance may result from national reporting regulations: Chinese government
only obligates central government organizations to issue sustainability reports and
market initiatives only encourage voluntary reporting of listed companies on some
stock exchanges (e.g., Shanghai Stock Exchange). Both Chinese companies declare
that their environmental performance of all business activities stays in compliance
with national environmental regulations, but they fail to demonstrate it by comparing
their performance against these regulation indexes. Their reports reveal general and
vague environmental strategies rather than material disclosures of quantitative targets
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and actual achievements. However, Nine Dragons reveals additional information not
pertaining to the EPIs: odor treatment for waste water and noise treatment for
processing facilities:
“Odor problem in sewage plant cannot be ignored. We have built several sewage treatment systems
with biological odor control....The plantation corridor and biological odor treatment can constraint
ozone diffusion, remove hazard substances and reduce impact on environment and staff effectively.” -
Nine Dragons Annual Report (2012 in Chinese), p.29.
“Over the years, the Group has been fully committed to environmental protection. The management
implemented various measures and controls to ensure that our duties to the environment have been
fulfilled. Our production plants are built in compliance with all the international environment
management standards and we have employed the most effective form of technology to ensure the
Group to be one of the most environmentally friendly companies in the world.” -  Lee  &  Man
Annual Report (2012), p.24.
South African companies
Mondi and Sappi are both distinguishable for their comprehensive environmental
disclosures  and  high  levels  of  the  GRI  verification  (B+  and  A  respectively).  Their
total  frequencies  of  reporting  the  EPIs  are  210  (the  frequency  of  the  positive  EPIs/
the negative EPIs/ the neutral EPIs: 128/ 22/ 60) and 172 (130/ 11/ 31) respectively.
Due to their intensive plantations in South Africa, Mondi and Sappi both prioritize on
biodiversity conservation and ecosystem integrity.
Mondi reports comprehensive information on input materials, especially regarding
acquiring wood supply from plantations and procurement in South Africa and Russia
(EN1: the threat of overexploitation and unsustainable use to BES). Initiatives of
energy efficiency have been carried out at group level, including updating energy and
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processing facilities (EN6: the threat of climate change to BES). Mondi has
prioritized biodiversity conservation and ecosystem integrity as a primary
environmental target and launches various BES programs at group level especially in
South  Africa,  such  as  Ecosystem  Service  Supply  and  Demand  Analysis,  Mondi
Wetland Progamme, Mondi Ecological Network Programme, Water Impact
Assessment in South African plantation, Mondi Invasive Alien Plant Programme,
Ecosystem Management Plans in South African. Besides, it has cooperative
programs for high ecological value areas with NGOs, and participates in
international biodiversity and ecosystem conservation programs, including South
African Biodiversity Institute’s Grassland Programme, WWF New Generation
Project (NGP) and Biodiversity Stewardship Programme in South Africa. (EN13,
EN14:  threat  of  habitat  loss  and  degradation  to  BES).  In  spite  of  various  BES
programs and activities, disclosures of environmental costs and investments are
insufficient (EN30). Mondi strictly follows the GRI guidelines and introduces its
compilations of each EPI margined with relevant concepts and background
knowledge. Four case studies reveal environmental focuses of Mondi: water impact
assessment, updated energy facilities, odor elimination and ecosystem management:
“Case study-Mondi South African ecosystem management plans: Mondi has developed ecosystem
management plans (EMPs) for our forestry operations in South Africa to help us improve the way we
identify, protect, preserve, manage and, in some cases, restore functioning ecosystems and biodiversity.
They provide guidance to staff while being a framework for ongoing monitoring and consultation, and
are the basis for promoting biodiversity interests on all Mondi landholdings. This is particularly
important when it is considered that South Africa has been ranked the third most biologically diverse
country on earth, and is one of 12 countries which collectively contain more than two-thirds of global
biodiversity.” - Mondi Sustainability Development Report (2012), p.251.
Sappi introduces detailed information of initiatives on promoting renewable energy
and mitigating GHG emission with a hint of inter-linking between EN6 (the threat of
50
climate change to BES) and EN18, for instance, energy initiatives of updating
manufacturing facilities for higher energy efficiency, more renewable energy and less
utility of fossil fuels (e.g. biomass boiler and recovery boiler) are executed to
mitigate GHG emission in the processing procedure. Besides, it resorts to new
technologies for adding values of by-products, for instance, reusing pigments and
other chemical substances from water effluents. It cooperates with national
biodiversity institutes and implements BES programs associated with wetland
protection, ecosystem services assessment and alien vegetation issues (EN14: the
threat of habitat loss and degradation to BES). It regards waste management, energy
efficiency and emission mitigation as key environmental issues in products and
services aspect (EN26: the threat of overexploitation and unsustainable use to BES).
Sappi represents environmental performance and material information of BES
initiatives strictly following the EPIs instead of vague and general strategies. Besides,
it categories environmental performance information at group level and in three
major operating regions (Europe, North America and South Africa):
“Prioritizing wetlands in South Africa-According to the 2011 National Biodiversity Assessment, South
Africa’s wetland- 2.4% of the country’s total land area are most threatened of all ecosystems. Wetland
ecosystems are vital for purifying water and regulating water flows, acting as sponges which store
water and release it slowly, filtering pollutants and easing the impact of droughts and floods in the
process. Wetlands have long been a priority for Sapp Forest which ran a wetland rehabitation
programme, from 1990 to 2005. More recently, our environmental team has embarked on a
programme to assess all the main wetlands on Sappi land.” - Sappi Sustainability Report
(2012), p.109.
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Figure 4. Distribution of the G3.1 EPIs by verification
There are no significant reporting variations in terms of verification category (Figure
4).  On one  hand,  the  companies  with  verified  sustainability  reports  (either  the  GRI
verification or a third-party verification) are better performers than others without
any verifications, which implies that the existence of auditable verifications would be
regarded as one index influencing environmental disclosure quality. On the other
hand, the outstanding reporters, such as Oji, IP and Nippon, are distinguishable from
other companies which report at unsatisfactory level with no verification in reports.
Sufficiently good reporting status of two Japanese companies may result from their
endeavors to comply with national regulations of environmental and sustainability
reporting: Oji and Nippon both declare the application of the national Environmental
Accounting Guidelines and ISO 26000 in the reports.
4.2 Reporting of the key threats to BES
It is evident to detect that the sample forest companies distribute hierarchy attention
and different strategic focuses on environment and BES issues, which is interpreted
from reporting variations of the EPIs that indicate positive, negative and neutral
impacts of business operations of the sample forest companies (Table 8). In general,
the  sample  forest  companies  disclose  more  comprehensively  on  the  EPIs  which
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indicate indirect impacts of business operations than the EPIs indicating direct
impacts. Besides, the sample companies more tend to report under the EPIs
indicating positive and neutral impacts than the EPIs requiring negative information
of environmental performance. For instance, only Nippon and Mondi have disclosed
comparably comprehensive information under EN23 (total number and volume of
significant spills), and they report detailed information on spill accidents, immediate
actions taken to mitigate pollutions and future measures to prevent such spills.
However, the majority of the sample companies fail to report their performance
under EN15 (number of IUCN Red List species and national conservation list species
with habitats in areas affected by operations) and to explain reasons behind the lack
of the information.
Table 8. Total frequencies of the G3.1 EPIs that indicate positive, negative and neutral impact of the sample
forest companies
The EPIs Positive (+) Negative (-) Neutral (positive/ negative) (+/-)
Direct
impact
EN13, EN14
311*
EN9, EN15, EN23, EN25
36*
EN8, EN10, EN11, EN12, EN21
101*
Indirect
impact
EN5, EN6, EN7, EN18,
EN26, EN30
1296*
EN19, EN20, EN24,
EN28, EN29
56*
EN1, EN2, EN3, EN4, EN16, EN17,
EN22, EN27
172*
Note: * indicates the total frequency of the EPIs under the column
The GRI has classified EPIs into core and additional indicators.  Core indicators are
the indicators “identified in the GRI Guidelines to be of interest to most stakeholders
and assumed to be material unless deemed otherwise on the basis of the GRI
Reporting Principles”; additional indicators are the indicators “identified in the GRI
Guidelines that represent emerging practice or address topics that may be material
to some organizations but not generally for the majority” (GRI, 2011). Despite
different quantities of core and additional indicators, reporting variations are evident
in these two categories (Table 9). It is evident to observe that some additional
indicators are reported at higher level; while a small portion of core indicators are
disclosed with insufficient information. Based on such observation, it  is  essential  to
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investigate which EPIs are most and least relevant in the forest sector.
Table 9. Total frequencies of the G3.1 EPIs categorized under core and additional indicators
Core
indicator
Directions of
the impact
Total frequency Additional
indicator
Directions of
the impact
Total frequency
EN1 I +/- 34 EN5 I + 8
EN2 I +/- 25 EN6 I + 188
EN3 I +/- 37 EN7 I + 13
EN4 I +/- 7 EN9 D - 3
EN8 D +/- 21 EN10 D +/- 2
EN11 D +/- 11 EN13 D + 72
EN12 D +/- 10 EN14 D + 239
EN16 I +/- 29 EN15 D - 6
EN17 I +/- 6 EN18 I + 114
EN19 I - 3 EN24 I - 6
EN20 I - 31 EN25 D - 4
EN21 D +/- 57 EN29 I - 10
EN22 I +/- 29 EN30 I + 36
EN23 D - 23
EN26 I + 937
EN27 I +/- 5
EN28 I - 6
Sum 1271 Sum 701
Note: I: indirect impact on environment and BES; D: direct impact on environment and BES; +: positive impacts
that the EPIs describe; -: negative impacts that the EPIs describe.
To  identify  which  EPIs  are  relevant  or  irrelevant  in  the  forest  sector,  the  study
examined the EPIs which are the most and least commonly reported by the sample
companies. The most commonly disclosed EPIs are (ranked by total frequency):
EN26 (initiatives to mitigate environmental impacts of products and services; the
threat of overexploitation and unsustainable use to BES), EN14 (initiatives for
managing impacts on biodiversity; the threat of habitat loss and degradation to BES),
EN6 (initiatives to provide energy-efficient or renewable energy based products and
services; the threat of climate change to BES) and EN18 (initiatives to reduce GHG
emissions). In the forest sector, these EPIs are most relevant and applicable in BES
reporting. Comprehensive and sufficient reporting of these EPIs could be interpreted
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from the raising awareness of the sample companies to reduce substantial energy
consumption and intensive GHG emission and to mitigate operating impacts on
biodiversity conservation and ecosystem integrity.
By contrast, the following EPIs are the least referred by the sample companies
(ranked by total frequency): EN4 (indirect energy consumption; the threat of climate
change to BES), EN9 (water sources affected by water discharge; the threat of
overexploitation and unsustainable use to BES), EN10 (water recycled; the threat of
overexploitation and unsustainable use to  BES),  EN15  (conserved  species  with
habitats affected by operations), EN19 (emission of ozone-depleting substance; the
threat of climate change to BES), EN24 (transported hazardous waste), EN25
(biodiversity values of water body and habitat affected by discharge water and runoff;
the threat of pollution and nutrient load to BES), EN27 (reclaimed products and
packaging) and EN28 (monetary value of significant fines). The majority of these
EPIs are relevant to the forest sector and in great need of comprehensive information
(e.g., EN9, EN10: water; EN4: energy; EN15, EN24: biodiversity). However, some
of these EPIs are irrelevant to the forest sector. For instance, the sample forest
companies have already updated manufacturing facilities using environmentally
friendly material releasing no ozone-depleting substances (ODS) (EN19); the sample
forest companies have efficient waste management and do not transport hazardous
waste regionally or internationally (EN 24).
The sample companies disclose on under the nine environment subcategories with
hierarchic attention at various reporting levels (Table 10) and they prioritize on
products and services, biodiversity, emission/effluents/waste and energy issues. In
products and services perspective, the sample companies reveal comprehensive
initiatives to mitigate environmental impacts (EN26), including renewable
production inputs (recycled fiber and procurement from sustainable managed forests),
emission  control  (water  and  air),  and  noise  and  odor  prevention  facilities;  but  less
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disclosures relate to packaging materials reclaimed (EN27) due to a lack of
information resources. Biodiversity is the second most considered theme and most of
the publicized biodiversity information is associated with initiatives of forest
conservation (EN13) and biodiversity management programs (EN14), such as
monitoring and assessing systems for biodiversity conservation.
Table 10. Total frequencies of the G3.1 EPIs based on environmental subcategories
Subcategory of the EPIs Number of indicators under each subcategory Frequency
Materials 2 59
Energy 5 253
Water 3 26
Biodiversity 5 338
Emissions, effluents and waste 10 302
Products and services 2 942
Compliance 1 6
Transport 1 10
Overall 1 36
Regarding the five key threats to BES, the threat of overexploitation and
unsustainable use is reported at the highest reporting level, followed by the threat of
habitat loss and degradation and the threat of climate change (Table 11). The concept
of the threat of overexploitation and unsustainable use expands the definition of
production inputs to include all natural resources utilized by the reporting
corporation (e.g., timber, water, soil, air and genetic diversity); under this concept,
the sample companies disclose comprehensive and detailed information of initiatives
and performance information mainly pertaining to the utilization of renewable
materials and environmentally friendly energy. The concept of the threat of habitat
loss and degradation requires disclosures of business impacts on biodiversity in high
ecological value areas and operation locations of the reporting organization; the
majority of the sample companies demonstrate biodiversity protection projects in
forest conservation areas and sustainable forest management projects in plantations.
The definition of the threat of climate change integrates energy efficiency issues with
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air emission concerns; the sample companies, especially these operating in the pulp
and paper business, have recognized the inter-linking between the two issues by
reporting energy-efficiency initiatives abreast with the quantity mitigation of GHG
emission. The threat of pollution and nutrient load broadens the reporting scope by
requiring disclosures of air emission, waste and spills; the sample companies disclose
comprehensively on air emission and water discharge but insufficiently on waste
management. By contrast, the sample companies release finite information on the
threat of invasive alien species.
Table 11. Total frequencies of the G3.1 EPIs based on the five key threats to BES
Five key threats to BES Main aspects Number of the EPIs under
each threat
Total
frequency
Habitat loss and degradation Water recycling and erosion
prevention 4 332
Overexploitation and
unsustainable use
Raw material
6 1022
Climate change Climate regulation and regulation of
water flow 9 322
Pollution and nutrient load Pollination and recreation 5 144
Invasive alien species Biological control and genetic
resources
1 10
4.3 Inter-linking issues between/among sustainability dimensions
Through the scrutiny of the reports, the inter-linking issues between/among
sustainability dimensions were detected, which the sample companies may
unknowingly interpret or achieve this in the reports (Table 12).
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Table 12. Inter-linking issues and categories based on the G3.1 EPIs
Inter-linking
category
Code Description Relevant EPIs Found in Example
Within EN  ENin-1 Energy
consumption
& GHG
emission
Energy:
EN3,EN4,EN5,
EN6,EN7
GHG emission:
EN16,EN17,EN
18,EN19,EN20,
EN29
All the
sample
companies
“We are working to reduce our
emissions to air by using more
renewable energy and by increasing
our energy efficiency.”
-Stora Enson Global Sustainability
Report (2012), p.52.
ENin-2 Water, climate
change,
sustainable
forest
management &
biodiversity
conservation
and ecosystem
services
integrity
Water:
EN8, EN9,
EN10, EN21,
EN25
Climate change:
EN16, EN17,
EN18, EN19,
EN20
Sustainable
forest
management:
NA
Waste disposal:
EN22, EN23,
EN24
Biodiversity
conservation:
EN11, EN12,
EN13, EN14,
EN15
Nippon “Measuring biodiversity conservation
is a key component of the evaluation
process (of sustainable managed
forests)….Moving forward, Nippon
will work to maintain this third-party
confirmation and certification while
practicing forest management that
incorporates biodiversity concerns.”
-Nippon Sustainability Report (2012),
p.45.
Between EN
& SO
ENSO-1 Raise
awareness of
potential
environmental
impact and
eco-efficiency
& employee
training
NA Nippon “(Nippon) provides environmental
education…to the career status of
each employee from basic knowledge
about the environment to specialist
education for operators of
environmental facilities including
wastewater treatment plants.”
–Nippon Sustainability Report (2012),
p.36.
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ENSO-2 Mitigation and
monitoring of
water impact
& local
communities
Water:
EN8, EN9,
EN10, EN21,
EN25
Mondi 'A questionnaire in 2012 serves as a
self-assessment tool for operations
and as a first stage of the water
impact assessment of South African
plantation, which was designed to
ascertain the type of impact our water
consumption has on local water
resources and the risks associated
with our reliance on water in our
business.”
-Mondi Sustainability Development
Report (2012), p.241.
ENSO-3 Ecosystem
services
integrity and
biodiversity
monitoring &
local
communities
Biodiversity:
EN11,EN12,
EN13, EN14,
EN15
Sappi and
Nippon
“Sappi undertook an analysis of the
supply of ecosystem services from
their landholdings and the importance
of these to stakeholders….(Sappi) has
embarked on a programme to assess
all the main wetlands on Sappi land to
prioritize the importance of our
wetlands, assess their catchment areas
and refine their management.”
-Sappi Sustainability Report (2012),
p.109.
Between EN
& EC
ENEC-1 Environmental
expenditures
and
investments &
environmental
initiatives
Environmental
costs and
investments:
EN28, EN30
UPM “In 2012, UPM”s environmental
investments totaled 35 M€. The largest
investments were made in effluent
treatment plants”.
-UPM Annual Report (2012), p.47.
Note: EC: economic dimension; EN: environmental dimension; SO: social dimension
NA: not available
4.4 Tentative suggestions for the forest sector supplements
Despite the high dependence on natural resources, the increasing stakeholder demand
for the sustainability information and the entire globalization of the forest sector, the
GRI framework fails to involve the forest sector supplement. Thus, this study
attempts to propose tentative suggestions for the forest sector supplement based on
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the G3.1 EPIs from BES perspective.
In  spite  of  the  broadness  of  the  concept  of  BES,  difficulties  of  adopting  optimal
techniques  to  quantify  and  monitor  BES  information,  and  the  scarcity  of  BES
information assurance (Grabsch et al., 2012), the conundrums should not be
obstacles in the way of promoting BES reporting. Several preconditions should be
taken into consideration when proposing the forest sector supplement (Figure 5).
First, international goals and public expectations associated with BES issues should
be integrated into the GRI EPIs (GRI, 2007), which elaborates public perceived
obligations and responsibilities of the forest companies, encourages the integration of
environmental and BES strategies into core policy of corporations, directs strategic
management of daily business activities and could be presented as a benchmark
against reporting corporations’ initiatives and actual achievements. Second, it is
essential for the forest companies to become aware of their dependence and impacts
on BES in a comprehensive picture and to recognize industrial drivers influencing
biodiversity and the interaction between biodiversity change and ecosystem services.
Last, the forest companies should identify primary ecosystem services for business
activities (e.g., provision services: timber) and key stakeholders’ expectations for
BES. In the practice of BES reporting, the forest companies should adopt an
ecological approach towards revealing quantitative targets, initiatives, actions,
achievements and potential risks in achieving the targets for preventing negative
impacts (e.g., adjusting business practices so that BES are no long negatively
affected by company activities), mitigating negative impacts (e.g., minimize potential
negative impacts on BES) and enhancing positive impacts (e.g., strengthen positive
effects towards BES) (GRI, 2007).
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Figure 5. Interactions among biodiversity, ecosystem services and the forest companies.
Source: GRI (2007)
Direct drivers of biodiversity change
-Changes in local land use and cover
(Converting nature forests into plantations for commercial
use, harvesting ratio of forest, plantations after
harvesting).
-Species introduction or removal
(Alien species management, genetic engineering for
productive yield)
-Technology adaptation and use
(Machinery use on the harvesting site, soil impact)
- External input
(Fertilizer input, pesticide)
-Harvest and resources consumption
(Timber, water, energy)
-Climate change
(GHG emission during manufacturing process and supply
chain, emission to air)
-Natural, physical and biological drivers
Indirect drivers of biodiversity change
-Demographic
(Population growth for increasing demand of
forest products)
-Economic
(Globalization, international supply chains,
market and policy framework)
-Social and political
(National and international regulations, e.g.,
Kyoto Protocol)
-Science and technology
(Research result and innovation for assessing
and monitoring environment, e.g.,
Environmental Impact Assessment)
-Cultural and religious
(Ecological consumption style)
-Chain effects
Ecosystem services
-Provisioning services
-Regulating services
-Provisioning services
-Cultural services
Negative Impact on BES
-Habitat loss and degradation
-Overexploitation and unsustainable use
-Climate change
-Pollution and nutrient load
-Invasive alien species
The forest companies
-Business activities
(e.g., Silviculture, harvesting, product
manufacturing and logistics)
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In order to stimulate the forest companies to adopt an ecological approach towards
BES reporting, tentative suggestions for the sector supplement are proposed (Table
13).  Since  values  of  BES  are  not  easily  translated  into  monetary  proxy,
comprehensive BES disclosures in details will be cornerstones for the future payment
of BES embedding into the accounting information system. BES initiatives and
practices should go beyond mitigation of environmental impact and compromises
between development and conservation, towards combining strategies for mitigation
BES loss (Polluter Pays Principle) and remunerating BES supply (Beneficiary Pays
Principle) (Houdet et al., 2009), which will broaden the horizon of core business
issues in the forest sector (e.g., land use issues and harvesting timber).
62
Table 13. Tentative suggestions for the forest sector supplement based on the G3.1 EPIs
EPIs Original
definition
Extended compilation Relevance to the
forest sector
Relevance to BES
EN1*
Threat 2 (P):
Overexploitation &
unsustainable use
Material used
by weight and
volume.
Reporting organization
(the forest companies)
should disclose
information of chemical
substances input (e.g.,
item, quantity).
Chemical substance is
one important
production input of
pulp and paper.
Supporting services
(nutrient dispersal and
cycling).
EN2*
Threat 2 (R):
Overexploitation and
unsustainable use
Percentage of
materials used
that are recycled
input materials.
Reporting organization
should disclose
information of recycled
fiber used as production
input (e.g., quantity).
Recycled fiber is one
major production
input of pulp
processing.
Regulating services
(carbon sequestration);
culture services (tourism
services).
EN3*
Threat 3(P).
Climate change
Direct energy
consumption by
primary energy
source.
Reporting organization
should disclose
information of energy
utility intensity: energy
use per production.
Pulp processing is
high energy-
consuming.
Provisioning services
(energy); regulating
services (carbon
sequestration, climate
regulation).
EN8*
Threat 2 (P):
Overexploitation and
Unsustainable use
Total water
withdrawal by
source.
Reporting organization
should disclose
information of water
withdrawal intensity:
water use per production.
Pulp processing is
high water-
consuming.
Provisioning services
(water); regulating
services (water
purification).
EN16*
Threat 3 (P):
Climate change
Indirect energy
consumption by
primary source.
Reporting organization
should disclose
information of GHG
emission during logistic
and on-site emission.
A remarkable amount
of GHG emission is
released during
harvesting process
and transportation.
Regulating services
(carbon sequestration).
EN 22*
Threat 4 (R):
Pollution and nutrient
load
Total weight of
waste by type
and disposal
method.
Reporting organization
should disclose
information of on-site
waste, e.g., gasoline leak
in soil.
Harvesting engines
could cause direct on-
site impact in forests.
Supporting services (soil
formation).
EN 23*
Threat 4 (R):
Pollution and nutrient
load
Total number
and volume of
significant
spills.
Reporting organization
should disclose
information of spills to
specific location (soil,
water and air), emergency
actions and measures to
prevent such spills.
Chemical substance
spills are fatal to the
operating sites.
Supporting services
(nutrient dispersal and
cycling).
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Scene-setting
Forest BES item 1
NA Reporting organization
should specify the amount
and location of land
(owned, released and
managed) for commercial
use and conservation;
growing stock, increment
and felling; harvesting
method, harvest rotation
and sivilculture method;
BES assessment and
sustainable management
in conservation forests.
Plantation is one of
the major material
resources for
production activities.
Sustainable
management of
plantation is essential
to prevent ecosystem
degradation and
biodiversity loss.
Provisioning services
(timber); supporting
services (nutrient
dispersal and cycling);
regulating services
(carbon sequestration);
cultural services
(tourism in
conservation).
Species related
Forest BES item 2
NA Reporting organization
should specify
biodiversity survey
compared with national
and international species
list (e.g., IUCN Red List).
Companies should report
species in terms of: Air:
birds (habitat in trees);
water: fish (water runoff
and water pollution); soil:
plantation and insects
(harvesting and soil
impact).
Operations in the
forests will impact
biotic activities and
abiotic conditions.
Provisioning services
(food, timber, water);
supporting services
(nutrient dispersal and
cycling); regulating
services (carbon
sequestration,
purification of water and
air); cultural services
(tourism in
conservation).
Social engagement in
BES
Forest BES item 3
NA Reporting organization
should disclose initiatives,
activities and performance
regarding social
engagement in BES.
(e.g., employee education
for environmental
awareness and
involvement in BES
activities; partnership
with other authorities;
cooperation with local
community).
Inter-linking between
environment and
social dimensions
(ENSO-1)
Regulating services
(carbon sequestration),
cultural services
(tourism in conservation,
ecological education).
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Performance
evaluation
Forest BES item 4
NA Reporting organization
should disclose
comprehensive
information of BES goals,
actions and performances
rather than general and
vague statements.
(e.g., specific quantitative
BES targets; specific
initiatives and investment
or costs; quantitative BES
performance and awards
for outstanding
performance.)
Inter-linking between
environmental and
economic dimensions
(ENEC-1)
Provisioning services
(timber, water, energy);
supporting services
(nutrient dispersal and
cycling); regulating
services (carbon
sequestration); cultural
services (tourism in
conservation, ecological
education).
Risk evaluation
Forest BES item 5
NA Reporting organization
should disclose BES
evaluation and
monitoring, risk
management and incident
management.
Companies should
disclose evaluation of
quantity and quality
of BES from an
ecological approach
and challenges for
accomplishing BES
goals.
Provisioning services
(timber, water, energy);
supporting services
(nutrient dispersal and
cycling); regulating
services (carbon
sequestration).
Practice reporting
Forest BES item 6
NA Reporting organization
should disclose internal
utility and external
feedback of BES
reporting.
(e.g., to integrate BES
disclosure into
information system in
managerial field and
report feedback to
stakeholders’ most
concerned issues.)
Inter-linking between
environmental and
social dimensions
(ENSO-2).
Provisioning services
(timber, water, energy);
supporting services
(nutrient dispersal and
cycling); regulating
services (carbon
sequestration); cultural
services (tourism in
conservation, ecological
education).
Source: the G3.1 EPIs and Grabsch et al. (2012)
Note:
MA’s four categories of ecosystem services: provisioning services, regulating services, cultural services and
supporting services (MA, 2005).
Core indicator: *; additional indicator: #;
P: pressure/impact on ES and their beneficiaries; D: organization’s dependence: direct and indirect benefits and
sustainability of supply; R: organization’s response;
NA: not available
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5. DISCUSSION AND CONCLUSIONS
This  study  set  the  initial  sample  of  global  forest  companies  based  on  PPI  top  100
(2013) and the sustainability assessment of DJSI (2013), and adopted content
analysis to study the lasted sustainability-related reports of the sample forest
companies based on the GRI frameworks (the G3.1 version). One key contribution of
the study is to provide a profound insight into environmental performance and BES
initiatives of the leading sustainability-driven forest companies. Through the content
analysis of counting the frequency of the G3.1 EPIs and profiling material
information of BES in the reports, this study detected reporting variations, inter-
linking issues between/among sustainability dimensions and proposes tentative
suggestions for the forest sector supplement from BES perspective.
This study detected the comprehensive reporters (Nippon, IP, UPM and Mondi) as
well as the laggards (Nine Dragons and Lee & Man). In addition, there are reporting
variations within geographical locations of the sample companies. For instance,
Finnish  companies  (UPM  and  Stora  Enso)  strictly  follow  the  GRI  guidance  and
disclose comprehensively on environmental performance and BES initiatives;
Japanese companies (Oji and Nippon) resort to R&D approach towards mitigating
environmental impacts; South African companies (Mondi and Sappi) prioritize
biodiversity conservation and ecosystem services integrity in forest conservations
and plantations in South African; North American and Latin American companies (IP,
Domtar,  West  Frasar  Timber;  Empresas  CMPC,  Fibria)  report  satisfactorily  well  on
environmental and BES performance; Chinese companies (Nine Dragons and Lee &
Man) still lack information resources and the awareness to disclose sufficient
environmental  and  BES  information  and  they  are  left  behind  by  the  other  sample
companies. Consistently with previous studies addressing geographic variations in
sustainability reporting (e.g., Mikkilä and Toppinen, 2008; Toppinen et al., 2012),
these regional reporting variations of the sample companies can be interpreted from
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national (regional) regulations and context-specific issues.
National legislators enhance non-financial reporting by issuing conducive
infrastructures for reporting, such as regulations and market initiatives (Utama, 2007).
For instance, the outstanding environmental disclosures of UPM and Stora Enso are
triggered by sustainability obligations (European Commission, 2011a) and the EU
biodiversity strategies (European Commission, 2011b). In a similar situation, Oji and
Nippon publicize comprehensive environmental disclosures as endeavors to comply
with national regulations for environmental and sustainability disclosures
(Environmental Accounting Guidelines and ISO 26000). On the contrary, Chinese
national regulations only obligate sustainability reporting of the central government
organizations, and market initiatives only encourage voluntary non-financial
reporting of listed companies in some stock exchanges. Such a poor reporting status
of Chinese forest companies will be ameliorated by voluntary reporting guidelines
issued by the Chinese Forestry Academic Association in the future.
In congruence with Vidal et al. (2008b), the results of the study indicate that the
sample companies have hierarchical focuses in the environmental aspects under
the G3.1 EPIs and their priorities are based on the specific geographic content
of their operations: Finnish companies have taken proactive measures to comply
with new focuses of the G4 guidelines; North American companies focus on certified
procurement and sustainability management in plantations; Latin American and
Japanese companies resort to R&D to mitigate their environmental impacts; South
American companies establish a set of BES programs, including initiatives to protect
wildlife, conserve biodiversity and maintain ecosystem integrity.
The reporting variations in the five key threats to BES result from different
quantities of the EPIs under each threat and the hierarchical attention paid towards
each threat. The sample companies disclose comprehensive and detailed information
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on mitigation of environmental impacts of raw material procurement and product
processing under the threat of overexploitation and unsustainable use, due to their
high dependence on raw materials (e.g., timber and water). Regarding the threat of
habitat loss and degradation and the threat of climate change, the sample companies
have environmental priorities on renewable energy, energy efficiency and air
emission reduction, because of the substantial energy-consuming nature and
possibilities of causing contamination in pulp and paper processing. Under the threat
of pollution and nutrient load, the sample companies report strategies and initiatives
for environmentally friendly methods to improve water quality discharged and to
manage waste disposal. Such a phenomenon results from the increasing risk
awareness of contaminations in water sources (e.g., pollution in ground water) and
soil  (e.g.,  soil  pollution)  of  the  sample  companies.  Insufficient  disclosure  under  the
threat of invasive alien species can be interpreted from the scarcity of environmental
impact information in logistics and supply chains.
In this study, the  majority  of  the  sample  forest  companies  tend  to  report  their
environmental performance under the positive and neutral EPIs rather than to
report under the negative ones (Table 8). However, simply relying on the integrity
of sustainability disclosures is not accurate to judge the disinformation of reporting
organizations seeking to repair corporate reputations and further public images (also
called ‘greenwashing’) (Laufer, 2003), and it cannot be regarded as deception to
stakeholders. Such a tendency of reporting positive performance and impacts
rather than negative ones implies that the sample forest companies may have
done fairly well with no negative information to report (e.g., EN19: emissions of
ozone-depleting substances), or they lack appropriate channels to monitor and
assess relevant performance (e.g., EN10: percentage and total volume of water
recycled and reused). In order to ameliorate the status of insufficient reporting, the
GRI advocates reporting organizations to explain reasons why not disclose certain
EPIs (e.g., a lack of information resources or irrelevance of the EPIs to the reporting
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organization) (GRI, 2014). Besides, internal auditing, external verification (or called
tripartism verification) and independent sustainability ratings (e.g., the DJSI
sustainability assessment) will enhance the transparence of and deter the
disinformation in sustainability disclosures (Parguel et al., 2011).
In spite of the voluntary basis, non-financial disclosure has been integrated into
corporate reporting routine through gradual evolution in recent decades (Beattie,
2000). Such phenomenon is accelerated by the development and evolution of
national and international regulations for encouraging accountable, transparent and
responsible business behaviors and sustainable growths. For instance, the latest
statement of European Commission (2014) obligates large European companies to
disclose policies, risks and actions of sustainability issues regarding “environmental
matters, social and employee-related aspects, respect for human rights, anti-
corruption and bribery issues and diversity on boards of directors.” BES issues have
received increasing attention from financial perspective. The corporations, these
seeking financing from the World Bank International Finance Corporation and the
global banks signed to the Equator Principles, need to go through the diligence
process of examining corporate impacts on BES (BSR, 2012). In addition, regional
and national regulations continue to focus on integrating requirements of BES
performance into public policy and corporate obligations (e.g., European
Commission, 2011b). Thus, BES disclosure has gained increasing public attention
and will probably be a subject of expanded mandatory reporting for
stakeholders’ understanding performance, activities and development of the
BES initiatives of reporting organizations in the future. However, emphasis on
regulatory measures and legal frameworks of promoting BES disclosure should be in
the line with national contexts, international standards and sector specialties of
measuring  BES  information.  In  the  future,  BES  reporting  can  be  assumed  to  more
rigorous and go beyond the current pattern of niche reporting towards a more
accountable and auditable biodiversity disclosure. It will trigger corporations to be
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aware of the importance of BES, integrated it into overall sustainability strategies
and undertake bio-impact assessments through traceable supply chain to mitigate
impact on biodiversity from a proactive approach (ACCA, 2011).
In addition to its  vital  role in stimulating sustainability reporting in terms of quality
and quantity in recent decades, the GRI also promotes the trend of integrated
reporting which integrates voluntary information (non-financial reporting) with
mandatory information (financial statement and the information required by
national regulations) (GRI, 2014). Due to the increasing attention towards
sustainability issues, the amount of voluntary information has been rising at a faster
rate than that of mandatory information, which results in a great need to verify the
accuracy and transparency of voluntary information adding credibility to
corporate disclosures presented to the external stakeholders. Despite the
verification system of the GRI (either with grading levels in the G3.1 or new
verification system in the G4), relevant assurance support is needful especially in
terms of the information assurance which relates to specific data items (e.g., EPIs),
and the system assurance which relates to designs and operations of an information
system (e.g., methodologies of calculating data items) (Beattie, 2000). The nature
and scope of these adjustments and reform in reporting system are reliant on national
and international regulations of sustainability disclosure.
Sustainability development managers should actively pay attention to inter-
linking issues between/among economic, environmental and social dimensions,
and reduce or avoid conflicts among these issues. Promotion of integrated
reporting by international organizations (e.g., International Integrated Reporting
Committee) will enhance the inter-linking among sustainability dimensions and
stimulate more intensive involvement of financial officers in sustainability reporting
due to the growing scrutiny of sustainability issues by equity analysts (Ernst &
Young and GreenBiz Group, 2012). Through the involvement in sustainability issues,
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for instance, choosing an appropriate tool to forecast budgets of monitoring and
reporting BES, financial officers are encouraged to recognize the importance of BES
accounting: it is essential to integrate BES into the accounting information system
internally, and disclose the dependence and impacts on BES to the external
stakeholders (Houdet et al., 2009).
Thus, the inter-linking between/among sustainability dimensions should be
considered systematically when corporations integrate sustainability strategy into
core  corporate  policy  and  assess  the  availability  and  the  reliability  of  strategic
business materials and resources from sustainable perspective (Ernst & Young and
GreenBiz Group, 2012). From the insight of this study, most emphasized BES items
of the forest companies are product/services, biodiversity, emission/effluent/waste
and energy issues. Interest in focusing on reporting GHG emission and renewable
energy information may result from regulation concerns, but more from three other
factors: reputation management, customer expectations and efficiency goals of the
environmentally sensitive sectors (Ernst & Young and GreenBiz Group, 2012).
Regarding  the  priorities  of  materiality  and  supply  chain  issues  in  the  G4,  GHG
emission during supply chain (scope 3 GHG) is still a demanding task for the forest
companies.
In addition to the traditional important stakeholder groups (customers and
shareholders), employees are gradually emerging as a key stakeholder group in
sustainability initiatives and activities (Ernst & Young and GreenBiz Group, 2012).
Corporations have gained the awareness of the importance of employees as
audiences of corporate reports and increase attention to practices of employee
education in sustainability issues and participation in sustainability activities
(e.g., Nippon). In the future, more intensive employee involvement in sustainability
initiatives should be embedded in corporate culture. Company executives and
sustainability managers should pay increasing attention to sustainability ratings. For
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instance, the Dow Jones Sustainability Index is the most relevant one (Ernst & Young
and GreenBiz Group, 2012), because the sustainability ranking not only influences
decision making on the external investment portfolio but the internal assessment for
the sustainability progress.
There has been an abundance of academic articles addressing sustainability reporting
in the forest sector, but a clear gap between the academic research and the practical
still obviously exist. This phenomenon may due to a failure to communicate results
of academic work with business managers writing practical sustainability reports or
in change of sustainability issues of companies. It is important for sustainability
managers to have easy access to updated academic research, and academic
researchers should recognize practical problems that sustainability managers
face and be able to address these gaps of information in their future studies.
Despite of several key contributions, there are some obvious limitations in this study,
which provides potential areas for future research in relevant fields. First, a group of
companies in a single sector were selected as the initial sample of this study. Thus,
the  results  of  this  study  cannot  be  generalized  to  be  the  current  environmental
reporting status in the entire forest sector. To acquire broader information, a larger
sample will be required to detect whether similar reporting variations (under the GRI
guidelines) exist in the forest sector and to compare the forest sector with other
extractive sectors (e.g., oil and gas sector, mining sector and petrochemical sector) or
less environmentally sensitive sectors (e.g., financial sector and IT sector). In future
research, this will provide new avenues for acquiring novel information with
empirical and scientific value.
Second, it is considered impossible to identify all corporate disclosures and
communications pertaining to BES, and this study relied on published sustainability-
related reports, which exclude the information provided in other channels of
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corporate disclosure (e.g., company website and media). The sample companies
might have sustainability programs and BES initiatives but not fully express these
activities in their reports. This study only focused on reporting BES performances
not BES performances per se and the lack of reporting does not necessarily indicate
the lack of BES strategies and programs. To this extent, independent auditing
verification, either the GRI verification or a third-party verification, could be
regarded as an index to judge corporate green-washing agenda in corporate reports.
Besides, the results of the study are based on one-year corporate reports (in 2012) as
the study materials reflecting the reporting status only in that year. In future research,
a longitudinal study can be implemented to see whether BES reporting variations are
just temporary or enduring and how reporting variations shift during the period of
development.
Last, this study has a general limitation caused by implementing content analysis as
the methodology of analysis. Although content analysis has been widely applied in
the  academic  field  of  sustainability  reporting  (Gray  et  al.,  1995),  it  has  drawn
attention due to its limitations as a scientific research method. The most frequently
referred one is subjective involvement in coding and doubtable reliability (Guthrie et
al., 2004). One commonly used method to mitigate the inaccuracy and maintain the
reliability of content analysis is reproducibility, which is to measure the extent to
which coding process produces the same results when the initial sample is coded by
multiple coders. Another problem is incomplete representation of corporate reports
during quantifying data from qualitative information (Unerman, 2000). Content
analysis adopts measurement techniques only capturing words and numbers, ignoring
pictures and graphics which may also containing relevant information of the research
topic. Unduly emphasizing quantity over quality may result in information loss and it
could be mitigated by scanning the quality of the information. In order to balance
deficiencies of the content analysis in this study, any uncertainty in the content
analysis is clarified by both supervisors and the coder not only examined the
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comprehensiveness and completeness of BES reporting by counting frequencies of
each EPI, but also evaluated the overall material information by profiling each report.
In addition to the GRI indicators, future studies could apply other guidelines (e.g.,
ISO 14000) as an alternative coding framework to detect other reporting dimensions
in BES disclosure.
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APPENDICES
Appendix 1: Main sustainability-related disclosure initiatives in Europe
Source: Complied based on GRI (2014)
Country Establish
ed Year
Major Governmental Initiatives Main purpose
Austria 2003
2005
A set of voluntary guidelines
issued by Austrian Institute for
Sustainable Development.
Austrian Commercial Code
To standardize and promote sustainability reporting
to all Austrian enterprises.
To require companies to publish Corporate
Governance Report in annual report.
Denmark 2008 The Action Plan issued by The
Danish Ministry for Economic
and Business Affairs
To obligate publicly listed companies and state-
owned companies
to disclosure CSR information in annual report
from 2009.
Finland 1997
2011
The Finnish Accounting Act
Government Resolution on State
Ownership Policy
To require disclosure on material non-financial
issues in annual/ financial report.
To obligate non-listed and state majority-owned
companies to report their sustainability
performance and ensure subcontractors also operate
responsibly. The resolution referred a reporting
model based on GRI framework.
France 2001
2010
Law No.2001-420 issued by
Nouvelles Regulations
Economicques (NRE).
Grenelle II Act
To make it mandatory for listed companies (mostly
holding companies) to publish environmental and
social report.
To make corporate sustainability reporting
mandatory for all listed companies.
Germany 2005
2010
2011
Reform Act on Accounting
Regulations
National Strategy for Corporate
Sustainability Responsibility
Germany Sustainability Code
All companies of the N100 are required to include
key non-financial indicators in annual report.
To increase the visibility and credibility of CSR
( especially for publish bodies and SMEs)
The Code is based on UN Global Compact, OECD,
ISO 26000, GRI, and EFFAS.
Netherlands 2005 The Dutch Civil Code To obligate all companies to disclosure non-
financial information on environmental and
employment in annual report.
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Norway 2013 Act amending the Norway
Accounting Act
To require large companies to provide information
on what they do to integrate consideration for social
issues.
Spain 2010
2011
CSR law of Extremadura
Sustainability Economy Law
Companies must use GRI Guidelines in their report
to order to be qualified as sustainable companies.
To obligate state-run publish entities to publish
annual corporate governance reports and
sustainability reports
Sweden 1999
2007
Annual Account Act
(updated in 2005)
To obligate certain companies to disclosure
environmental and social information.
To obligate Swedish state-owned companies to
present sustainability report in GRI-G3.
United
Kingdom
2006
2013
Environmental Key
Performance (KPIs) issued by
DEFRA
To issue environmental reporting guidelines.
Companies listed on the London Stock Exchange
must report GHG emission level.
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Appendix 2: The GRI framework
GENERAL STANDARD DISCLOSURES
v Strategy and Analysis
v Organizational Profile
v Identified Material Aspects and
Boundaries
v Stakeholder Engagement
v Report Profile
v Governance
v Ethics and Integrity
GRI framework (G4 version)
ECONOMIC
v Economic performance
v Market Presence
v Indirect Economic Impacts
v Procurement Practices
SOCIAL
Labor practices and decent work
v Employment
v Labor/ Management Relations
v Occupational Health and Safety
v Training and Education
v Diversity and Equal Opportunity
v Equal Remuneration for Women and Men
v Supplier Assessment for Labor Practices
v Labor Practices Grievance Mechanisms
Human rights
v Investment
v Non-discrimination
v Freedom of Association and Collective
Bargaining
v Child Labor
v Forced or Compulsory Labor
v Security Practices
v Indigenous Rights
v Assessment
v Supplier Human Rights Assessment
v Human Rights Grievance Mechanisms
ENVIRONMENTAL
v Materials
v Energy
v Water
v Biodiversity
v Emissions
v Effluents and Waste
v Products and Services
v Compliance
v Transport
v Overall
Society
v Local Communities
v Anti- corruption
v Public Policy
v Anti-competitive Behavior
v Compliance
Management Approach
v DMA
Product responsibility
v Customer Health and Safety
v Product and Service Labeling
v Marketing Communications
v Customer Privacy
v Compliance
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Appendix 3: The GRI (G3.1 version) environmental performance indicators
Source: GRI (2014)
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Appendix 4: Total frequency of the GRI EPIs (G3.1 version) of the sample companies
Note: X1: most frequently disclosed;X2: frequently disclosed; X: disclosed; 0: not disclosed
Region Europe North America Latin America Asia South Africa
Five key
threats to BES G3.1 EPIs UPM
Stora
Enso IP Domtar
West
Fraser
Timber
Empresas
CMPC Fibria Oji Nippon
Nine
Dragons Lee&Man Mondi Sappi
Habitat loss
and
degradation
EN11 0 0 0  0 X 0 X X  0 0 0 X X
EN12 0 X 0  0 0 X 0 0 0 0 0 X X
EN13 0 X X  0 X X1 X X  X 0 0 X2 X
EN14 X X2 X  X X2 X X2 X2 X2 0 0 X1 X2
Overexploitati
on and
unsustainable
use
EN1 X X X  0 0 X X X  X 0 0 X2 X
EN2 X X X  X 0 X 0 X  X 0 0 X 0
EN8 X X X  0 0 X X X  X 0 0 X X
EN9 0 0 0  0 0 X 0 0 0 0 0 X X
EN10 0 0 0 0 0 0 0 0 0 0 0 X X
EN26 X1 X1 X1 X1 X1 X1 X1 X1 X1 X1 X1 X2 X1
Climate
change
EN3 11 X X X 0 X 0 X  X 0 0 X X
EN4 X X 0  0 0 0 0 0 0 0 0 X X
EN5 X X X  0 0 X 0 0 0 0 0 X X
EN6 X2 X2 X2 X2 X X2 X X2 X2 X2 X2 X2 X2
EN7 0 X X  0 X 0 0 0 0 0 0 X X
EN16 X X X  X 0 X X X  X 0 0 X X
EN17 0 X 0  0 0 X 0 0 0 0 0 X X
EN19 0 X 0  0 0 X 0 0 0 0 0 X 0
EN20 X X X  X X X 0 X  X X 0 X X
Pollution and
nutrient load
EN20 X X X  X 0 X 0 X  X X 0 X X
EN21 X X2 X  X 0 X2 X X  X X 0 X X
EN22 X X 0  X 0 X X X  X 0 0 X X
EN23 X X 0  0 0 X 0 X  X 0 0 X X
EN24 X 0 0  0 0 0 0 X  X 0 0 X 0
EN25 0 X 0  0 0 X 0 0 0 0 0 X 0
Invasive alien
species EN29 0 X X  0 0 X X X  0 0 0 X 0
EPIs not
categorized
under five key
threats
EN15 0 X 0  0 0 X X 0 0 0 0 X X
EN18 X X2 X2 X X2 0 X2 X2 X2 X X X X2
EN27 0 X 0  0 0 X 0 0 0 0 0 0 X
EN28 0 0 0  X 0 X 0 0 0 0 0 X X
EN30 X2 X X  X 0 X X X  X 0 0 X X
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Appendix 5: Total frequency of the GRI EPIs (the G3.1 version) of the sample companies
Region Europe North America Latin America Asia South Africa
Five key
threats to BES
G3.1 EPIs UPM
Stora
Enso IP Domtar
West
Fraser
Timber
Empresas
CMPC Fibria Oji Nippon
Nine
Dragons
Lee
&Man Mondi Sappi
Habitat loss
and
degradation
EN11 0 0 0  0 1 0 1 1 0 0 0 6 2
EN12 0 2 0  0 0 1 0 0 0 0 0 5 2
EN13 0 5 2  0 2 16 6 5 9 0 0 21 6
EN14 6 23 3 9 13 2 41 23 54 0 0 45 20
Overexploitati
on and
unsustainable
use
EN1 2 4 4  0 0 1 1 1 3 0 0 17 1
EN2 8 5 1  2 0 3 0 2 2 0 0 2 0
EN8 1 4 1  0 0 2 1 1 3 0 0 5 3
EN9 0 0 0  0 0 1 0 0 0 0 0 1 1
EN10 0 0 0  0 0 0 0 0 0 0 0 1 1
EN26 129 63 155 61 51 13 74 106 152 28 22 33 50
Climate
change
EN3 11 3 1  2 0 2 0 2 5 0 0 7 4
EN4 0 4 0  0 0 0 0 0 0 0 0 1 2
EN5 1 1 2  0 0 1 0 0 0 0 0 2 1
EN6 24 17 27 11 5 8 5 22 18 3 4 16 28
EN7 0 1 2  0 2 0 0 0 0 0 0 2 6
EN16 2 4 1  2 0 2 1 4 3 0 0 5 5
EN17 0 3 0  0 0 1 0 0 0 0 0 1 1
EN18 8 11 19  2 12 0 13 10 14 1 1 6 17
EN19 0 1 0  0 0 1 0 0 0 0 0 1 0
EN20 1 2 1  1 0 3 0 1 9 1 0 6 6
Pollution and
nutrient load
EN20 1 2 1  1 0 3 0 1 9 1 0 6 6
EN21 4 11 3  3 0 8 5 2 8 1 0 7 5
EN22 2 6 0  1 0 1 3 2 7 0 0 3 4
EN23 1 2 0  0 0 2 0 1 8 0 0 8 1
EN24 1 0 0  0 0 0 0 1 3 0 0 1 0
EN25 0 1 0  0 0 1 0 0 0 0 0 2 0
Invasive alien
species
EN29 0 3 2  0 0 1 1 2 0 0 0 1 0
EPIs not
categorized
under five
key threats
EN15 0 1 0  0 0 1 1 0 0 0 0 1 2
EN27 0 3 0  0 0 1 0 0 0 0 0 0 1
EN28 0 0 0  3 0 1 0 0 0 0 0 1 1
EN30 12 5 4  2 0 1 4 1 2 0 0 3 2
